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Preface

The “A/E/C CADD Standard Manual” has
been developed by the CADD/GIS Technology
Center (CGTC) for Facilities, Infrastructure, and
Environment to eliminate redundant Computer-
Aided Design and Drafting (CADD) standard-
ization efforts within the Department of Defense
(DoD) and the Federal Government. The
manual is part of an initiative to consolidate
existing CADD drafting standards and to
develop data standards that address the entire
life cycle of facilities within the DoD. The
A/E/C CADD Standard Manual is part of a set
of standards being developed by the CGTC.
Additional manuals include the following:

a. Contract Language Guidelines for
Acquiring CADD and GIS Deliverables
from Architect-Engineer (A-E)
Consulting Firms

b. Spatial Data Standard for Facilities,
Infrastructure, and Environment

c. Facility Management Standard for
Facilities, Infrastructure, and
Environment

Information on all these documents can be
obtained from the CGTC’s web page at
http://tsc.wes.army.mil.

Chapters 1-6 of this manual address topics
such as presentation graphics, level/layer
assignments, electronic file naming, and
standard symbology. Appendices A-D contain
tables on model and sheet file level/layer names,
color comparisons, and A/E/C CADD
symbology. The CGTC’s primary goal is to
develop a nonproprietary CADD standard that

viii

incorporates existing industry, national, and
international standards.

Mr. Harold L. Smith is Chief of the CGTC,
which is located in the Information Technology
Laboratory (ITL), U.S. Army Engineer Research
and Development Center, Waterways
Experiment Station (WES), Vicksburg, MS.

The Acting Director of ITL is Mr. Timothy D.
Ables. At the time of publication of this report,
the Director of ERDC was Dr. James R.
Houston. Commander and Executive Director
was COL John W. Morris III, EN.

United States National CAD Standard

In 1995, the combined resources of the
CADD/GIS Technology Center, the American
Institute of Architects (AIA), the Construction
Specifications Institute (CSI), the United States
Coast Guard, the Sheet Metal and Air
Conditioning Contractors National Association
(SMACNA), the General Services
Administration (GSA), and the National Institute
of Building Sciences’ (NIBS) Facility
Information Council began an effort to develop
a single CADD standard for the United States.
Working together, these organizations agreed to
develop an integrated set of documents that
collectively would represent the United States
National CAD Standard.

The sections of the United States National
CAD Standard were developed as follows:

¢ Layering and model file naming were
developed and published by AIA, with
assistance from CSI and CGTC.


http://tsc.wes.army.mil

¢ Drawing set organization and sheet file
naming were developed and published by
CSI, assisted by CGTC, and reviewed by
AlA.

¢ Sheet organization was developed and
published by CSI, with assistance from AIA
and CGTC.

¢ Schedules were developed and published by
CSI, assisted by CGTC, and reviewed by
AlA.

¢ Plotting guidelines (colors and line weights)
were developed by CGTC and the United
States Coast Guard, and reviewed by CSI
and AIA.

¢ Drafting conventions including notations,
symbols, diagrams, scales, and line types
were developed by CSI, CGTC, the United
States Coast Guard, and SMACNA; assisted
by AIA; and published by CSI.

¢ Nongraphic attributes will be developed and
published by CGTC, the International
Alliance for Interoperability (IAI), vendors,
and trade associations, with review by CSI
and AIA.

A Memorandum of Understanding (MOU)
was signed on August 8, 1997. In accordance
with that MOU, Release 2.0 of the A/E/C
CADD Standard follows, utilizes, or references
the work developed by each of the signatories.
The two main documents referenced within
Release 2.0 of the A/E/C CADD Standard are

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.

*  “The Uniform Drawing System”
The Construction Specifications Institute
601 Madison Street
Alexandria, VA 22314-1791
http://www.csinet.org

* “AIA CAD Layer Guidelines”
The American Institute of Architects Press
1735 New York Avenue, N. W.
Washington, DC 20006
http://www.aiaonline.com/

Each of these documents can currently be
obtained from the authoring agency or can be
purchased together as part of the United States
National CAD Standard. Additional information
on the United States National CAD Standard can
be obtained from

* NIBS Facility Information Council
National Institute of Building Sciences
1090 Vermont Avenue, N. W., Suite 700
Washington, DC 20005-4905
http://www.nationalcadstandard.org


http://www.csinet.org
http://www.aiaonline.com/
http://www.nationalcadstandard.org




1 Introduction

Acronyms
First, a few useful acronyms:

* A-E - Architect-Engineer

*  AJ/E/C - Architectural, Engineering, and
Construction

¢ AJA - American Institute of Architects

¢ ANSI - American National Standards
Institute

* ASTM - American Society for Testing and
Materials

e CAD - Computer-Aided Design

*«  CADD - Computer-Aided Design and
Drafting

*  CGTC - The CADD/GIS Technology Center
e CSI - Construction Specifications Institute

e DoD - Department of Defense

* FM - Facility Management

e GIS - Geographic Information System

¢ JAI - International Alliance for
Interoperability

e IFC - Industry Foundation Class
¢ 1OC - Intelligent Object Class

e ISO - International Organization for
Standardization

Chapter 1 Introduction

* NCS - National CAD Standard
* NIBS - National Institute of Building Sciences

*  SI- International System of Units (Le Systéme
International d’Unités)

* UDS - Uniform Drawing System
Scope

This manual provides guidance and
procedures for preparing Computer-Aided Design
and Drafting (CADD) products within the
Department of Defense (DoD).

Chapters 1-6 of this manual address topics
such as presentation graphics, level/layer
assignments, electronic file naming, and standard
symbology. Appendices A-D contain tables on
model and sheet file level/layer names, color
comparisons, as well as Architectural,
Engineering, and Construction (A/E/C) CADD
symbology.

Purpose

The purpose of this manual is to set a basic
CADD standard to ensure consistent electronic
deliverables (products) within the DoD. These
consistent deliverables are part of a comprehen-
sive installation life-cycle management strategy.
This manual sets a CADD standard specifically
for the architectural, engineering, and construction
disciplines of facilities development and civil
works projects. As this manual evolves, it will be
integrated with other standards initiatives by the
CADD/GIS Technology Center (CGTC) for



Facilities, Infrastructure, and Environment such
as Contract Language Guidelines, Spatial Data
Standards, and Facility Management (FM)
Standards.

Background

The immediate benefits of CADD standards
are many: consistent CADD products for cus-
tomers; uniform requirements for A-E deliver-
ables; sharing of products and expertise; and
collection, manipulation, and exchange of
database information. Recognizing such
potential benefits, each of the DoD agencies
independently initiated efforts to establish
CADD standards in the late 1980's. The Air
Force Logistics Command (1989) released the
“Architectural and Engineering Services for
CADD Implementation Within Air Force
Logistics Command.” Headquarters, U.S. Army
Corps of Engineers (1990), published Engineer
Manual 1110-1-1807, “Standards Manual for
U.S. Army Corps of Engineers Computer-Aided
Design and Drafting (CADD) Systems.” In
1993, the Naval Facilities Engineering Command
distributed its “Policy and Procedures for
Electronic Deliverables of Facilities Computer-
Aided Design and Drafting (CADD) Systems.”

To consolidate these efforts into a single
standard, the CGTC was tasked to develop
standards for the A/E/C disciplines. This manual
presents the CGTC’s effort at standardizing
CADD requirements for A/E/C design and
construction documents. To facilitate the use of
this standard, supplementary software packages
are available that automate the implementation
and use of the standard. This software allows the
operator to select preset system variables to align
with the requirements of the “A/E/C CADD
Standard Manual” to ensure consistent and easy
compliance with the standard (see Chapter 6,
“A/E/C CADD Standard Implementation
Tools”).

International System of Units
(SI) Considerations

For this standard manual, the impact of the SI,
more commonly referred to as the metric system,
is addressed on such items as drawing scales,
sheet sizes, and dimensioning. The SI was
established by the General Conference of Weights
and Measures of 1960, as interpreted or modified
from time to time for the United States by the
Secretary of Commerce under the authority of
Public Law 94-168, the Metric Conversion Act of
1975, and the Metric Education Act of 1978. As
of January 1, 1992, in accordance with Public
Laws 94-168 and 100-418, the Omnibus Trade
and Competitiveness Act of 1988, and Executive
Order 12770, “Metric Usage in Federal
Government Programs,” July 25, 1991, all new
and revised construction standards and criteria
must be developed using the SI.

Future Technologies

There are several ongoing initiatives to create
a universal language for collaborative work in the
area of building and construction software. This
work stems from the need to automate current
building and construction tasks to become more
efficient and cost effective. One of these initia-
tives is by the International Alliance for Interoper-
ability (IAI), a nonprofit building industry alliance
comprising architects, engineers, contractors,
software vendors, government agencies, research
laboratories, and universities. The goal of the [AI
is to unite the A/E/C and FM businesses by
specifying Industry Foundation Classes (IFCs) as
a universal language. The concept behind the
IFCs is to create a series of standard intelligent
software objects for the building industry that
allow all process disciplines (i.e., architects,
designers, engineers, builders, facilities managers)
to exchange information. The IAl is developing
IFCs that allow current software packages such as
AutoCAD and MicroStation to share building and
construction data. IFCs would improve the
quality of the life-cycle of a building from
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construction through maintenance and ultimately
to demolition. These improvements would result
from reductions in expense and delivery time,
enhanced communications, and an increase in
discipline proficiency.

A prerequisite of this effort is the deployment
of mechanisms capable of retaining knowledge
during the project life cycle. Intelligent Object
Classes (IOCs) can serve this purpose. An IOC
gathers information during the progression of the
project and makes it available to the participants.
Starting from the design phase, IOCs collect
additional data about an object, for example,
“how to design” or “how to construct” that
particular object. The structure of an IOC
contains information about the following:

* Generic attributes of common use (e.g.,
identification, material).

» Methods to support specialist tasks (e.g.,
volume calculations).

» CADD representation information including
geometry and topology.

» Interrelationships with other objects.

In tandem with the IAI effort, the CGTC is
developing nongraphic attribute data as part of
the A/E/C CADD Standard.

Interchangeable Terminology

Within the various commercially available
CADD systems, many identical or related
concepts are given different names. To aid users
of this manual, some instances of related or
interchangeable terminology used in
MicroStation and AutoCAD are listed in Table 1.

Target Systems

This manual is not targeted toward any
specific CADD system or software. However, to
ensure successful translations among CADD

Chapter 1 Introduction

applications, certain system-specific
characteristics were considered and the standard
adjusted accordingly. In preparing the standard,
several baseline decisions were made:

* The standard must be applicable to the latest
release of commercially available CADD
packages. AutoCAD and MicroStation were
chosen based on their prevalence in the DoD
and their availability through the Installation
Management/Facilities CAD2 contract.

* The standard is based on CADD applications
that utilize layer/level names and reference
files.

e The standard requires every final plotted
drawing sheet to have its own separate
electronic drawing file.

* Since three-dimensional files are not compa-
tible with two-dimensional files, it is recom-
mended that all drawings be created as 3-D
files.

Additions/Revisions

This standard is intended to be neither static
nor all-inclusive and thus will be updated and
enhanced as appropriate. Suggestions for
improvements are strongly encouraged so that
subsequent updates will reflect the input and
needs of CADD users.

Recommendations or suggested additions
should be sent to:

The CADD/GIS Technology Center

USAE Research and Development Center,
Waterways Experiment Station

ATTN: CEERD-ID-C/Spangler

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

Or by e-mail at: spangls@wes.army.mil


mailto:spangls@wes.army.mil

Table 1

Interchangeable Terminology

MicroStation

AutoCAD

Definition

Integer d/b

64-bit floating point d/b

The method for storing drawing attribute data.

Disk-based

Memory-based

Where drawing data are stored until the active file is closed.

Auxiliary Coordinate
System (ACS)

User Coordinate System
(UCS)

An XYZ coordinate system where the origin is selected by the
user.

Active

Current

File or object in use.

Cell

Block

Single or multiple entities grouped together to create a single
element.

Dimension attributes

Dimensions styles

Controls the appearance of dimension elements.

.dan

.dwg

A DOS-based extension for drawing files.

Drop

Explode

Converts an element into multiple entities.

Dynamic update

Dragmode/rubberbanding

Display of element(s) being drawn or modified as
pointer/cursor moves on the screen.

Element

Entity

A single object contained in a drawing.

Fit

Zoom all

Displays all graphics currently in the drawing file.

Global origin/design cube

World Coordinate
System/Origin

Defines the location(s) of all entities in a design/drawing
using the Cartesian coordinate system.

Identify/accept

Select/pick

Entity or entities chosen for manipulation or modification.

Image

Slide

A screen capture of graphics in raster format.

Key entry field

Command prompt

Allows for keyboard input from users.

Key point shap

Object snap (Osnap)

Controls the selection location for entities.

Levels Layers Used as transparent overlays for display graphics.

Line style Linetype Defines the appearance of lines.

Linestring Polyline Connected line segments.

Locate tolerance Pickbox Identification/selection limits for the drawing cursor.
MDL/Visual BASIC ARX/AutoLISP System-specific command language.

Message field Status line Displays current drawing status and/or text output from the

application.

Monument point

Insertion point

Benchmark point used to place objects in a drawing.

Move element

Move

Relocation of entities.

Patterning

Hatching

To fill an area within a drawing with a symbolic texture.

Precision key in

Coordinate entry

User-defined XYZ values.

Reference file

External reference

A design/drawing file attached to an active drawing.

Seed file

Prototype drawing

A drawing design template file.

Tentative/Data point

Pointing/pick point

A point within the drawing selected using a pointing device.

Update

Redraw/Regenerate

Refreshes screen display.

Chapter 1 Introduction



2 Drawing File Organization

Design Cube
Available drawing area

The two most extensively used CADD
applications within the DoD, AutoCAD and
MicroStation, manage the available drawing area
in an electronic file differently. MicroStation has
a limited drawing area (design cube) composed of
individual points that restrict the physical size of
any drawing (Figure 1).

MicroStation’s design cube has
4,294,967,296 points in each axis (X,y,z) of the
design cube. These points are called positional
units (PU). Positional units are grouped into
larger units called subunits (SU), and subunits are
grouped into even larger units called master units
(MU). Together, these groups are called working
units (MU:SU:PU). These groups will be
discussed in more detail in the next section.

By defining the values of working units, the
MicroStation user defines the measurable limits
of the design cube. For example, the working
units for most architectural drawings (feet-inches)
are 1:12:8000 (MU = feet, SU = inches). With
these working units, a design cube of 44,739 feet
per side is created:

4,294,967,296 + (12 in./ft x 8000) = 44,739 ft
For an SI (metric) drawing with working
units of 1:1:100 (MU = millimeters, SU = none),

the design cube has a length of 42,949,672
millimeters per side.

Chapter 2 Drawing File Organization
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Figure 1. Available drawing size




4,294,967,296 ~ (1 mm x 100) = 42,949,672 mm

In contrast, AutoCAD’s approach provides
for a drawing area with infinite range in each
positive and negative axis (X,y,z).

Note: The upcoming MicroStation V8 will also
allow for an infinite drawing area.

File accuracy (units)

CADD systems allow the designer to work in
“real world” units. The most common units are
feet and inches, feet and tenths of feet, meters,
and millimeters.

MicroStation’s approach to file accuracy
allows the user to set the working units (i.e., real
world units) as the following, introduced in the
previous section:

e Master units (MU) = The largest unit that
may be referred to when working in the
design file (e.g., feet, meters).

e Subunits (SU) = Subdivisions of master units
in the working unit definition (e.g., inches,
millimeters).

e Positional units (PU) = The smallest unit that
may be addressed in the design file. The
number of positional units per subunit
determines the precision of the drawing and
the size of the design cube.

In AutoCAD, the basic drawing unit for any
file is the distance between two fixed Cartesian
coordinates. For example, the distance between
coordinates (1,1,1) and (1,1,2) is one drawing
unit. A drawing unit can correspond to any
measurement (e.g., inch, foot, meter, mile).
AutoCAD users may enter the “Units” display
option to set the desired drawing units.

The “Units” command of AutoCAD does not
have a direct metric system setup. For metric
designs, the recommended procedure is to choose
the “Decimal” option in the drawing units
dialogue box (Figure 2). This will allow

6

Lt Drawing Units HE
—Length Angle
Type: Type:
lDecimaI Degress j
Precizion: Precision:
0.0000 =l (o =l
" Clockwise

— Drawing units for DesignCenter blocks
When inserting blocks inta this drawing, scale them to:

Inches :I

—Sample Dutput

1.5000.2.0033.0.0000
3.000045.0.0000

oK I Cancel | Direction... | Help |

Figure 2. AutoCAD Units Dialog Box

each drawing unit to represent decimal meters,
millimeters, etc., at the discretion of the user.

Drawing units/working units
recommendations

Recommendations for working units in
MicroStation design files are shown in Table 2.

AutoCAD users should choose either the
architectural (feet and inches), engineering (feet
and tenths), or decimal (suitable for meters or
millimeters) options as provided in the “Units”
command screen.

Origin (global origin)

Positioned within every electronic drawing
file is an origin (“global origin” in MicroStation
and “origin” in AutoCAD). The origin of a
drawing file is important because it serves as the
point of reference from which all other elements
are located. Origins are typically defined
(located) in a drawing file by the Cartesian
coordinate system of x, y, and z (Figure 3).

Chapter 2 Drawing File Organization



Table 2

MicroStation Working Units and Global Origins

Units MU SuU PU

Design Cube Size

Recommended Global Origin

Inch-pound (A/E/C) 1 (ft) 12 (in) | 8000

44,739 ft/side

G0=22369.6213, 22369.6213, 22369.6213

Inch-pound (Civil, Civil Works,

Geotechnical, 1 (ft) 100 10 4,294,967 ft/side GO=0, 0, 2147483.648

Survey/Mapping)

Metric (A/E/C) 1 (mm) 1 100 42,949,672 G0=21474836.48, 21474836.48, 21474836.48
mm/side

Metric (Civil, Civil Works,

Geotechnical, 1(m) 1000 1 4,294,967 m/side GO=0, 0, 2147483.648

Survey/Mapping)

Metric (Mechanical Machine 1 (mm) 1000 1 4,294,967 GO=2147483.648, 2147483.648, 2147483.648
Design) mm/side

MicroStation’s Global Origin

Drawing File Origin - X.Y.Z |

AutoCAD’s Drawing File Origin

Figure 3. Origins in MicroStation and AutoCAD
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The benefit of standardizing the location of
the origin of a drawing is most notable in the use
of reference files (see section “Reference Files
(XREFs)” in Chapter 4). Also, in certain
disciplines, particularly mapping, the location of
the origin determines the available drawing area
(MicroStation only). A standardized origin is
also helpful when translating files between
CADD applications. Origin recommendations
are given in Table 2 (Note: for AutoCAD users
the recommended global origin will be 0,0,0).

Note: /n MicroStation, the location of the global
origin does not affect the size of the design cube,
but does limit the range of the positive and
negative x, y, and z positional units. For
example, a design file with the global origin
located in the center of the design cube limits the
number of positional units in each axis (x, y, and
z) to 2,147,483,648.

Model Files and Sheet Files

Two distinct types of CADD files are
addressed in this standard: model files and sheet
files.




A model file contains the physical
components of a building (e.g., columns, walls,

windows, ductwork, piping, etc.). Model files are

drawn at full scale and typically represent plans,
elevations, sections, etc.

A sheet file is synonymous with a plotted
CADD drawing file. A sheet file is a selected
view or portion of the model file(s) within a
border sheet. Sheet files are usually plotted at a
particular scale, since the border sheet is scaled
up to fit around the full scale model files. In
other words, a sheet file is a “ready-to-plot”
CADD file.

Figure 4 illustrates how different model files
are referenced to a sheet file (notice that the
border sheet is always a referenced model file).
A sheet file is the combination of referenced
model files with sheet-specific text/symbols to
create a final “ready-to-plot” CADD file. A

useful American Institute of Architects (AIA) rule

of thumb states: “Model files are always
referenced by other files, while sheet files are
never referenced by other files.” See Chapter 4
for additional information.

Electronic Drawing File
Naming Conventions

Naming conventions for electronic drawing
files (both model files and sheet files) allow
CADD users to determine the contents of a
drawing without actually displaying the file.
They also provide a convenient and clear
structure for organizing drawing files within
project directories.

Model file naming convention

The model file naming convention (Figure 5)
has one optional field, followed by three
mandatory fields. While the first field is optional
and may be omitted, the remaining fields must be
used and in the correct sequence.

The first field is entirely optional and can be
used for a 0 to 20-character Project Code.
Project codes are developed by the user or the
system administrator and are not standardized
within this document. The use of Project Codes
in file names is highly recommended, because it
prevents the same file name from existing in
different directories. Following the optional

Model File: Border Sheet

(referenced file)

Model File: Enlarged Floor Plan

(referenced file)

Model File: Plumbing

Piping Plan

] 1.
e

I

1

I 3
] i
|

)

1

|

I
e

(referenced file)

Sheet File: Plumbing Piping Plan

(active file)

Figure 4. Sheet file composition
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Discipline Designator

Model File Type

*A—-F P x x x x , dwg/dgn

User Definable

0—20 character Project Code

Figure 5. Model file naming convention

Project Code, the first two-character field
represents the Discipline Designator. The
allowable characters for the first character in the
Discipline Designator are listed in Table 3. The
second character of the Discipline Designator
field is always a hyphen “-”. The next two-
character field represents the Model File Type
(Table 4). The final four-character field is user-
definable.

Note: If the Workspace and Checker are being
implemented, all eight of the mandatory
characters in the model file name must be used
and in the correct sequence. If all of the User
Definable characters are not needed,
placeholders must be used for the Workspace to
function properly.

Example: The model file name for a project
at Engineer Research and Development Center
(ERDC), Building 8000, 1* floor, Architectural
Floor Plan could be:

ERDC8000A-FPF1XX.dgn/dwg

where ERDCS8000 is the Project Code, A- is the

Discipline Designator, FP is the Model File Type

(Floor Plan), and F1 is a user-definable set of
characters for Floor 1. Since all the user

Table 3

Discipline Designators

Discipline

Designator

General

G

Hazardous Materials

Survey/Mapping

Geotechnical

Civil Works

Civil

Landscape

Structural

Architectural

Interiors

Equipment

Fire Protection

Plumbing

Process

Mechanical

Electrical

Telecommunications

Resource

Other Disciplines

Contractor/Shop Drawings

Operations

O|N|X|H|4|m|=Z|o|o|m|o|—|>]|w|r|o|s|w|<]|xT

Existing/Demolition model file naming.

There are instances when a facility is being
renovated and the as-built designs need to be
revised to show demolition and new items.

definable characters were not used, the
characters XX were used as placeholders.

Chapter 2 Drawing File Organization 9



Table 4 Table 4 (Continued)
Model File T
odel Tlle Types Discipline | Code | Definition

Discipline Code Definition

Civil (Continued)
Sonera EL Elevation
il Border Sheet FU* Liquid Fuel Utilities Plan
i Keyplan GP* Grading Plan
Hazardovs Mereras IP* Installation Plan/Base Map
dl Detal Iw* Industrial Waste Water Plan
= Flevation JP* Joint Layout Plan
nl Legend KP* Staking Plan
PP* Pollution Prevention Plan o Cogond
¢ Section NG* Natural Gas Utilities Plan
XD* Existing/Demolition Plan o Projoct Location Map
Survey/Mapping — ——
AL* Existing Airfield Lighting Plan S0 Secion
CcpP* Existing Communication Plan on Schedule
EU* Existing Electrical Utilities Plan s Site Plan
FU* Existing Liquid Fuel Utilities Plan Py Sanitary Sewer Plan
HP* Hydrographic Survey Plan p— Storm Sowor Plan
HT* Existing HTCW Utilities Plan — Trameportation Site Plan
IwW* Elxaiiting Industrial Waste Water WA Domestic Water Plan
LG* Legend XD* Existing/Demolition Plan
NG* Existing Natural Gas Utilities Plan Landscape
PB* Project Boundary DT Detail
PR* Existing Profile EL Elevation
sC Existing Section IP* Irrigation Plan
SP* Survey and Mapping Plan LG Legend
SS* Existing Sanitary Sewer Plan LP* Landscape Plan
ST* Existing Storm Sewer Plan SC Section
WA* Existing Domestic Water Plan SH Schedule
Geotechnical XD* Existing/Demolition Plan
BL* Boring Location Plan Structural
LB* Boring Log 3D Isometric/3D
LG* Legend CP* Column Plan
SH Schedule DT Detail
Civil EL Elevation
AF* Airfield Plan EP* Enlarged Plan
AM* Airfield Pavement Marking Plan FpP* Framing Plan
cp* Channel Plan LG* Legend
DT Detail NB* Non-Building Structures Plan
EC* Erosion Control Plan NP* Foundation Plan
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Table 4 (Continued) Table 4 (Continued)

Discipline Code Definition Discipline Code Definition
Structural (Continued) LP* Life Safety Plan
SC Section SH Schedule
SH Schedule XD* Existing/Demolition Plan
XD* Existing/Demolition Plan Plumbing
Architectural DG Diagram
3D Isometric/3D DT Detail
AC* Area Calculations/Occupancy EL Elevation
Plan EP* Enlarged Plan
CcpP* Reflected Ceiling Plan LG* Legend
DT Detail PP Piping Plan
EL Elevation SH Schedule
EP" [ Enlarged Plan xD* | Existing/Demolition Plan
FP Floor Plan Mechanical
LG Legend 3D Isometric/3D
QP Equipment Plan DG Diagram
RP* Roof. Plan DT Detail
Sc Section EL Elevation
SH Sc.he.dule _ EP* Enlarged Plan
XD* Existing/Demolition Plan HP* HVAC Plan
Interiors HT* HTCW Utilities Plan
3D Isometric/3D LG* Legend
DT Detail MD* Machine Design Plan
EL Elevation MH* | Material Handling Plan
EP* Enlarged Plan PP* Piping Plan
LG Legend QP Equipment Plan
QP Equipment Plan sC Section
RP* Furniture Plan SH Schedule
SC Section SP* Specialty Piping Plan
SH Schedule XD* | Existing/Demolition Plan
SP* Signage Placement Plan Elociiioal
wWp* g?/asr:em/Prewired Workstation AL* Airfield Lighting Plan
XD* | Existing/Demolition Plan AP” | Auxiliary Power Plan
Fire Protection CcpP* Elxgirior Communication Systems
DG Diagram DG Diagram
DT Detail DT Detail
FA* Fire Alarm/Detection Plan EU* Electrical Utilities Plan
FP* Fire Suppression Plan GP* Grounding System Plan
LG* Legend LG* Legend
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Table 4 (Concluded)

Discipline Code Definition

Electrical (Continued)

LP* Lighting Plan
PP* Power Plan
SH Schedule

SS* Special Systems Plan

XD* Existing/Demolition Plan

Telecommunications

DG Diagram

DT Detail

LG* Legend

SH Schedule

TP* Telephone/Data Plan
XD* Existing/Demolition Plan

*=Notin NCS 2.0

These revisions would not be made on existing
as-built model files, but on copies to ensure the
original as-builts are not modified.

A new model file type, Existing/Demolition
(XD*, where * means this type is not in NCS
2.0), has been added to the standard to allow
users to make revisions to as-built files. This
model file type is used to aid users in separating
existing to remain items from items that will be
demolished (for more information on the
demolition levels/layers, see Chapter 4,
“Demolition levels/layers”).

Example: An Architect has an existing as-
built Floor Plan model file for Building 1000,
2" floor. For the current project, walls will be
demolished and new walls constructed on the 2™
floor. First, a copy would be made of the
original as-built file (B1000A-
FPF2XX.dgn/dwg) , which would be renamed to
B1000RENA-XDF2XX.dgn/dwg (B1000OREN is
the Project Code, A- is the Discipline
Designator, XD is the Model File Type
(Existing/Demolition), and F2XX are user
definable characters (F2=Floor 2)). The
architect would open this file and move all
demolition items to the first demolition

12

level/layer at that level/layer's correct
symbology (if phased demolition is involved,
the other levels/layers would be used). When
the new items are drawn, the architect would
open a new model file called something like

B1000RENA-FPF2XX.dgn/dwg

(BI10OOREN is the Project Code, A- is the
Discipline Designator, FP is the Model File
Type (Floor Plan), and F2XX are user definable
characters (F2=Floor 2)). The file

B1000RENA-XDF2XX.dgn/dwg

would be referenced in with the Demolition
levels/layers turned off. The architect would
then use the Floor Plan active levels/layers to
construct the new items for that project.

Sheet file naming convention

The sheet file naming convention (Figure 6)
has one optional field, followed by four
mandatory fields. Similar to the format for
model file naming, the first field is optional,
while the remaining fields must be used and in
the correct sequence.

The first field is entirely optional and can be
used for a 0 to 20-character Project Code (see
"Model File naming convention"). The next
two characters are the Discipline Designator
with Level 2 Designator (see Table 5). The next
character is the Sheet Type Designator (see
Table 6) followed by a two-character Sheet
Sequence Number (01-99). The remaining three
characters are user-definable.

Chapter 2 Drawing File Organization



Table 5

Discipline Designators with Level 2 Designators

Discipline Designator Description Content
General
G- All General All or any portion of subjects in the following Level 2 Designators
Gl General Informational Drawing index, code summary, symbol legend, orientation maps
GC General Contractual Phasing, schedules, contractor staging areas, fencing, haul routes,
erosion control, temporary and special requirements
GR General Resource Photographs, soil borings

Hazardous Material

H- All Hazardous Materials All or any portion of subjects in the following Level 2 Designators
HA Asbestos Asbestos abatement, identification, or containment
HC Chemicals Toxic chemicals handling, removal or storage
HL Lead Lead piping or paint removal
HP PCB PCB containment and removal
HR Refrigerants Ozone depleting refrigerants
Survey/Mapping
V- All Survey/Mapping All or any portion of subjects in the following Level 2 Designators
VA Aerial Survey
VF Field Survey
VH* Hydrographic Survey
\ Digital Survey
VU Combined Utilities
Geotechnical
B- All Geotechnical
Civil Works
W- All Civil Works
Civil
C- All Civil All or any portion of subjects in the following Level 2 Designators
CD Civil Demolition Structure removal and site clearing
CS Civil Site Plats, dimension control
CG Civil Grading Excavation, grading , drainage, erosion control
CP Civil Paving Roads, driveways, parking lots
(¢]] Civil Improvements Pavers, flagstone, exterior tile, furnishings, retaining walls, and
water features
CT Civil Transportation Waterways, wharves, docks, trams, railways, airfields, and people
movers
CuU Civil Utilities Water, sanitary sewer, storm sewer, power, communications, fiber

optic, telephone, cable television, natural gas, and steam systems

Chapter 2 Drawing File Organization
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Table 5 (Continued)

Landscape
L- All Landscape All or any portion of subjects in the following Level 2 Designators
LD Landscape Demolition Protection and removal of existing landscaping
LI Landscape Irrigation
LP Landscape Planting
Structural
S- All Structural All or any portion of subjects in the following Level 2 Designators
SD Structural Demolition Protection and removal
SS Structural Site
SB Structural Substructure Foundations, piers, slabs, and retaining walls
SF Structural Framing Floors and roofs
Architectural
A- All Architectural All or any portion of subjects in the following Level 2 Designators
AD Architectural Demolition Protection and removal
AS Architectural Site
AE Architectural Elements General architectural
Al Architectural Interiors
AF Architectural Finishes
AG Architectural Graphics
Interiors
I- All Interiors All or any portion of subjects in the following Level 2 Designators
ID Interior Demolition
IN Interior Design
IF Interior Furnishings
IG Interior Graphics Murals and visuals
Equipment
Q- All Equipment All or any portion of subjects in the following Level 2 Designators
QA Athletic Equipment Gymnasium, exercise, aquatic, and recreational
QB Bank Equipment Vaults, teller units, ATMs, drive-through
QC Dry Cleaning Equipment |Washers, dryers, ironing, and dry cleaning
QD Detention Equipment Prisons and jails
QE Educational Equipment Chalkboards, library
QF Food Service Equipment |Kitchen, bar, service, storage, and processing
QH Hospital Equipment Medical, exam, and treatment
QL Laboratory Equipment Science labs, planetariums, observatories
QM Maintenance Equipment Housekeeping, window washing, and vehicle servicing
QP Parking Lot Equipment  1Gates ticket, and card access
14 Chapter 2 Drawing File Organization



Table 5 (Continued)

Discipline

Designator

Description

Content

Equipment (Continued)

QR Retail Equipment Display, vending, and cash register

QS Site Equipment Bicycle racks, benches, playgrounds

QT Theatrical Equipment Stage, movie, rigging systems

Qv Video/Photographic Television, darkroom, and studio

Equipment
Qy Security Equipment Access control and monitoring, surveillance
Fire Protection

F- All Fire Protection All or any portion of subjects in the following Level 2 Designators

FA Fire Detection and Alarm

FX Fire Suppression Fire extinguishing systems and equipment

Plumbing

P- All Plumbing All or any portion of subjects in the following Level 2 Designators

PD Plumbing Demolition Protection, termination, and removal

PS Plumbing Site Extensions and connections to Civil Utilities

PP Plumbing Piping Piping, valves, and insulation

PQ Plumbing Equipment Pumps and tanks

Process

D- All Process All or any portion of subjects in the following Level 2 Designators

DD Process Demolition Protection, termination, and removal

DS Process Site Extension and connection to civil utilities

DL Process Liquids Liquid process systems

DG Process Gases Gaseous process systems

DP Process Piping Piping, valves, insulation, tanks pumps, etc.

DQ Process Equipment Systems and equipment for thermal, electrical, materials handling,
assembly and manufacturing, nuclear, power generation, chemical,
refrigeration, and industrial processes

DE Process Electrical Electrical exclusively associated with a process and not the facility

DI Process Instrumentation Instrumentation, measurement, recorders, devices and controllers
(electrical and mechanical)

Mechanical

M- All Mechanical All or any portion of subjects in the following Level 2 Designators

MD Mechanical Demolition Protection, termination, and removal

MS Mechanical Site Utility tunnels and piping between facilities

MH Mechanical HVAC Ductwork, air devices, and equipment

MP Mechanical Piping Chilled and heated water, steam

Ml Mechanical Instrumentation and controls

Instrumentation

Chapter 2 Drawing File Organization
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Table 5 (Concluded)

Systems

Discipline Designator Description Content
Electrical
E- All Electrical All or any portion of subjects in the following Level 2 Designators
EA* Electrical Airfield Lighting | Visual air navigation systems
and Navaids
ED Electrical Demolition Protection, termination, and removal
ES Electrical Site Exterior electrical systems (power, lighting, telecommunications,
auxiliary)
EP Electrical Interior Power Interior power
EL Electrical Interior Lighting |Interior lighting
El Electrical Instrumentation |Controls, relays, instrumentation, and measurement devices
ET Electrical Interior Interior telecommunications (telephone, network, voice and data
Telecommunications cables)
EY Electrical Interior Auxiliary |Interior auxiliary (alarms, nurse call, security, CCTV, PA, music,

clock, and program)

Telecommunications

T- All Telecommunications All or any portion of subjects in the following Level 2 Designators
TD* Telecommunications Protection, termination, and removal
Demolition
TN Data Networks Network cabling and equipment
TT Telephone Telephone systems, wiring, and equipment
Resource
R- All Resource All or any portion of subjects in the following Level 2 Designators
RC Resource Civil Surveyor's information and existing civil drawings
RS Resource Structural Existing facility structural drawings
RA Resource Architectural Existing facility architectural drawings
RM Resource Mechanical Existing facility mechanical drawings
RE Resource Electrical Existing facility electrical drawings
Other Disciplines X
Contractor/Shop
Drawings 4
Operations

*=Notin NCS 2.0
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Lie

0 2 x x x| dwg/dgn

0—-20 character Project Code
Discipline Designator w/Level 2 Designator

Sheet Type Designator

Sheet Sequence Number

User Definable

Figure 6. Sheet file naming convention

Table 6 Note: Occasionally, more than one Sheet Type
Sheet Tvoe Desianators (e.g., plan, elevation, detail) will be represented
>neel ype esgnaors___________ in one sheet file. If this is the case, the dominant

Sheet Type Designator

sheet type determines the Sheet Type

General (symbols legend, notes,
etc.)

Designator.

Plans (horizontal views)

Example: The sheet file name for a project

Elevations (vertical views)

at ERDC, Building 8000, 1* floor, Quadrant B,

Sections (sectional views)

Architectural Floor Plan, sheet sequence 02

Al IN]|-

Large Scale Views (plans,
elevations, or sections that are not
details)

could be:

ERDC8000A-102F1B.dgn/dwg

Details

Schedules and Diagrams

where ERDC8000 is the Project Code, A- is the

User Defined

Discipline Designator, 1 is the Sheet Type
Designator (Plan), 02 is the Sheet Sequence

User Defined

Number, and F1B is a user-definable set of

O |00 N |O

3D Representations (isometrics,
perspectives, photographs)

characters for Floor 1, Quadrant B.

Note: If the sheet sequence number goes above
99 sheets for a particular discipline, the first
character in the User Definable field could be
used to expand the limit of sheets per discipline
to 999. However, if more than 99 sheets are
required for one discipline's drawings, the user
might want to consider using the Level 2
Designator in the Discipline Designator to
further subdivide the discipline (see Table 5).

Chapter 2 Drawing File Organization

Coordination Between Sheet
File Name and Sheet Identifier

In assigning a sheet identifier (for use in the
sheet identification block, reference bubbles,
etc.), the user should coordinate with the name
assigned to the electronic sheet file. The sheet
identifier should consist of the discipline
designator, sheet type designator, and the sheet
sequence number (Figure 7).

17



Sheet
reference
number:

A—108

Sheet 8 of 10

Figure 7. Typical border sheet title block with sheet identification block

As far as the sequence of the discipline
designators in a drawing set, the National CAD
Standard mandates that the disciplines follow
the order as shown in Table 3.
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3 Graphic Concepts

Presentation Graphics

The first step in establishing an effective

CADD standard is the development of a uniform
approach to presentation graphics. Presentation

graphics typically consist of drawing elements

such as lines, arcs, shapes, text, and their
attributes (line color, line width, and line style).

This chapter presents brief overviews of the
characteristics of presentation graphics and the

philosophy used to standardize them.

Line widths

Although “monotone” line work is not

contractually improper, varied line widths
substantially improve readability. Most
commercial CADD systems provide an extensive
variety of line widths. However, for the majority
of A/E/C drawings, the five line widths defined

in Table 7, with the optional 1.00 mm, 1.40 mm,
and 2.00 mm lines, are considered sufficient and

should not be expanded unless an appreciable
improvement in drawing clarity or contrast can

be realized. The following are typical usages for
the line widths shown in Table 7:

*  Fine (0.18 mm). Fine lines should be used

sparingly, mostly for poche/patterning (this

line thickness typically does not reproduce

well in blue-line format and/or in
photocopies).

e Thin (0.25 mm). Thin lines should be used

for depicting dimension lines, dimension
leader/witness lines, note leader lines, line
terminators (arrowheads, dots, slashes),
phantom lines, hidden lines, center lines,
long break lines, schedule grid lines, and

object lines seen at a distance.

Table 7
Comparison of Line Widths

Line Technical Pen MicroStation

Thickness Designation' mm in. Line Weight? Line Weight Example

Fine 0000 0.18 0.007 wt =0

Thin 000 0.25 0.010 wt =1

Medium 0 0.35 0.014 wt =2

Wide 1 0.50 0.020 wt=3

Extra Wide 25 0.70 0.028 wt=5 ——
Option 1 3.5 1.00 0.040 wt=7 |
Option 22 n/a 1.40 0.055 wt=10 ]
Option 3 * n/a 2.00 0.079 wt =15 ]
' Technical pen designation derived from Rapidograph and Rotring pen sizes.

2 The weight of MicroStation lines remains constant when plotted, no matter if the design is scaled up or down.

% Pens not standard for ink pen plotters.

Chapter 3 Graphic Concepts
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Medium (0.35 mm). Medium lines should
be used for depicting minor object lines,
dimension text, text for notes/callouts, and
schedule text.

Wide (0.50 mm). Wide lines should be used
for major object lines, cut lines, section
cutting plane lines, and titles.

Extra wide (0.70 mm). Extra wide lines
should be used for minor title underlining,
schedule outlines, large titles, and object
lines requiring special emphasis. For very
large scale details drawn at 3 in. = 1 ft-0 in.
or larger, the extra wide width should be
used for the object lines. Extra wide widths
are also appropriate for use as an elevation
grade line, building footprint, or top of
grade lines on section/foundation details.

Option 1 (1.00 mm). This line weight should
be used for major title underlining and
separating portions of drawings.

«  Option 2 (1.40 mm). This line weight should
be used for border sheet outlines and cover
sheet line work, and as an option for the
designer as required.

e Option 3 (2.00 mm). This line weight should
be used for border sheet outlines and cover
sheet line work and as an option for the
designer as required.

Line types/styles

The line types/styles selected for this
standard are listed in Table 8. Only line IDs 0,
2,7 and 11 are included in ISO 128 (ISO 1982).
The CGTC has created line style files for
MicroStation and AutoCAD (called tsaec.rsc
and tsaec.lin, respectively) which include the
line styles in Table 9, as well as additional
discipline line styles. Appendix D contains
additional line styles utilized in the standard.
These files are available on the Release 2.0 CD,
as well as on the CGTC’s Internet site at
tsc.wes.army.mil.

ble 8
dard Line Types/Styles

ID |Description Example MicroStation Designator AutoCAD Designator
0 |Continuous 0 Continuous
1 |Dotted ] rrrrrrerreeseasaaeaen 1 ACAD_ISO07W100
2 |Dashed | = ————— 2 ACAD_ISO02W100
3 |Dashed spaced -_— - - - |3 ACAD ISOO3W100
4 |Dashed dotted | @ m v o mm——— - |4 ACAD ISO10W100
6 |Dashed double-dotted e - |6 ACAD ISO12W100
10 |Dashed triple-dotted i mm—ua m——a -_— ACAD 1SO14W100
7 |Chan | = ————— —_—7 ACAD ISO08W100

11

Chain double-dashed

- ACAD_ISO09W100

' This line style is not found in the default MicroStation line style resource file.
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Line color

The primary reason to use color in CADD
drawings is to improve the clarity of the drawing
on a computer monitor. The variety of colors
available in a CADD application depends on the
capabilities of the computer monitor and its
video card. Today, most systems are capable of
displaying from 16 to 256 colors. Based on the
limitations of monitor color display capabilities
and differing CADD system plotting methods,
this manual recommends that all A/E/C
drawings be created using the basic colors
presented in Table 9 whenever possible.

Note: The recommended colors are best viewed
on a monitor with a black background.

Appendix C contains a 256-color map for
the AutoCAD and MicroStation color palettes.
The table maps AutoCAD’s default color palette
to MicroStation’s default color palette. The
color table is provided for those users who
require more colors than the eight recommended
by this standard.

Screening

Screened images are created through a pro-
cess in which the density and pattern of black
and white dots are varied to simulate different
shades of gray. Varying the intensity of gray
scales allows users to distinguish different
aspects of a drawing when it is plotted. For
example, an area on a site designated for
demolition can be assigned a color that has been
assigned a screening percentage. When plotted,
the area will be shown at a lighter shade com-
pared with other elements in the drawing. This
will allow the contractor to immediately identify
the demolition area on the drawing.

Table 10 lists colors recommended to be
used for screening along with a recommended
screening percentage. Using Table 10, Micro-
Station users can edit a plotter driver, using a
text editor, to assign a screening percentage to
the specific colors (see the MicroStation user’s
manuals for information on working with
plotter/printer drivers).

Table 9
Screen Color Comparison

Color Number Ratios of RGB, %
Color AutoCAD MicroStation Red Green Blue
Blue 5 1 0 0 255
Gray 8 9 128 128 128
Green 3 2 0 255
Red 1 3 255 0
Yellow 2 4 255 255
Magenta 6 5 255 0 255
Cyan 4 7 0 255 255
White 7 0 255 255 255
Note: Color numbers for AutoCAD and MicroStation were taken from default color tables.

Chapter 3 Graphic Concepts
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Table 10
Screened Colors

AutoCAD MicroStation Gray Scale Ratios (RGB), percent
Line
Width | Line Width Screen Screen
Color No. mm in. percent Color No. | Line Weight percent Red Green Blue
10 0.18 0.007 10 10 0 10 230 230 230
11 0.25 0.010 10 19 1 10 230 230 230
12 0.35 0.014 10 27 2 10 230 230 230
13 0.50 0.020 10 35 3 10 230 230 230
14 0.70 0.028 10 43 5 10 230 230 230
15 1.00 0.039 10 51 7 10 230 230 230
16 1.40 0.055 10 59 10 10 230 230 230
19 2.00 0.079 10 83 15 10 230 230 230
50 0.18 0.007 20 20 0 20 204 204 204
51 0.25 0.010 20 28 1 20 204 204 204
52 0.35 0.014 20 36 2 20 204 204 204
53 0.50 0.020 20 44 3 20 204 204 204
54 0.70 0.028 20 52 5 20 204 204 204
55 1.00 0.039 20 60 7 20 204 204 204
56 1.40 0.055 20 68 10 20 204 204 204
59 2.00 0.079 20 92 15 20 204 204 204
90 0.18 0.007 30 82 0 30 179 179 179
91 0.25 0.010 30 106 1 30 179 179 179
92 0.35 0.014 30 92 2 30 179 179 179
93 0.50 0.020 30 122 3 30 179 179 179
94 0.70 0.028 30 114 5 30 179 179 179
95 1.00 0.039 30 138 7 30 179 179 179
96 1.40 0.055 30 130 10 30 179 179 179
99 2.00 0.079 30 170 15 30 179 179 179
130 0.18 0.007 40 87 0 40 153 153 153
131 0.25 0.010 40 95 1 40 153 153 153
132 0.35 0.014 40 103 2 40 153 153 153
133 0.50 0.020 40 111 3 40 153 153 153
134 0.70 0.028 40 119 5 40 153 153 153
135 1.00 0.039 40 127 7 40 153 153 153
136 1.40 0.055 40 135 10 40 153 153 153
139 2.00 0.079 40 159 15 40 153 153 153
170 0.18 0.007 50 97 0 50 128 128 128
171 0.25 0.010 50 105 1 50 128 128 128
172 0.35 0.014 50 113 2 50 128 128 128
173 0.50 0.020 50 121 3 50 128 128 128
174 0.70 0.028 50 129 5 50 128 128 128
175 1.00 0.039 50 137 7 50 128 128 128
176 1.40 0.055 50 145 10 50 128 128 128
179 2.00 0.079 50 169 15 50 128 128 128
210 0.18 0.007 50 85 0 50 128 128 128
211 0.25 0.010 50 109 1 50 128 128 128
212 0.35 0.014 50 101 2 50 128 128 128
213 0.50 0.020 50 125 3 50 128 128 128
214 0.70 0.028 50 117 5 50 128 128 128
215 1.00 0.039 50 141 7 50 128 128 128
216 1.40 0.055 50 133 10 50 128 128 128
219 2.00 0.079 50 173 15 50 128 128 128
250 0.25 0.010 50 8 1 50 128 128 128
251 0.35 0.014 50 200 2 50 128 128 128
252 0.50 0.020 50 168 3 50 128 128 128
253 0.70 0.028 50 120 5 50 128 128 128
254 1.00 0.039 50 56 7 50 128 128 128
255 2.00 0.079 15 50 128 128 128
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AutoCAD users must specify requirements
for screening according to the output device
used. Due to the number of output devices
AutoCAD supports, users should consult the
help documentation provided within AutoCAD
for information on assigning recommended
screening percentages.

Text styles/fonts

Contrasting text styles (or fonts) are used
within a drawing to delineate types of informa-
tion. In most A/E/C drawings, the five fonts
shown in Table 11 should be sufficient.

»  Monotext font. This font creates text char-
acters that are evenly spaced. Monotext font
should be used where text fields need to be
aligned such as in schedules or, in some
cases, title blocks. In AutoCAD, use the
monotxt font and in MicroStation use
Font #3.

» Proportional font. This font creates text
where the characters are proportionally
spaced. It is appropriate for general notes,
labels, or title blocks. In AutoCAD, use the
romans (Roman Simplex) font with a width
factor of 0.8. In MicroStation use Font #1.

» Slanted font. A slanted font is used where
text needs to be easily distinguished from
other text. This font can be created in
AutoCAD by using the romans font with the
Obliquing Angle set to 21.8 deg to achieve
the American Standard slope of 2 in 5
(68.2 deg). In MicroStation use Font #23.

* Filled font. Filled fonts are used primarily
for titles and on cover sheets. For AutoCAD,
the recommended font is the swiss
TrueType font (Note: The TEXTFILL
system variable needs to be set to “1”).
MicroStation users should use Font #43 (the
Microsoft arialbd.ttf font file can be used as
an alternate text style for the filled font).
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* Outline font. When a pen plotter is used for
final output, the outline font is used as a
substitute for filled fonts for major titles
such as cover sheet information to save
plotting time. For AutoCAD, the
recommended font is the sasb (Sans Serif-
bold) PostScript font. For MicroStation, use
Font #42.

Plotting

Printers and plotters are controlled by files
called pen tables or feature tables. These files
(tables) convert thicknesses and/or color in an
electronic file to line thicknesses on a paper
drawing.

This manual standardizes presentation
graphics as they relate to electronic drawing
files (screen display) and not the final printed or
plotted paper drawing. By employing pen
tables, each agency can ensure that consistent
drawings are produced from an electronic file
regardless of the type of printer or plotter used.
It is the responsibility of each field activity to
develop pen tables based on the printer/plotter
used at that activity.

Border Sheets

Sheet sizes

Typical A/E/C projects (contract docu-
ments) will be prepared on Al sheets in accord-
ance with the ISO sheet size shown in Table 12,
which also shows American National Standards
Institute (ANSI) equivalents (American Society
of Mechanical Engineers (ASME) Y14.1
(1995)).

The ISO A0 sheet is recommended for large

maps (i.e., installation master plans and
drawings for civil works projects).
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MicroStation

Monotext font
(Font #3)

ABCDEFGHITJKLMNUOPQRST
UVWXY/Z
abcdefghijklmnopgrst
UVWXYZ

Table 11
Comparison of Font Types

AutoCAD

Monotext font
{monotxt)

ABCDEF GHTI UKLMNOPRRST
UVWXY/Z
cbhcdefghi jkimnopgrst
UVWXY Z

Proportional font
(Font #1)

ABCDEFGHIUKLMNOPQRST
UVWXY/
abcdefghijkimnopgrst
UVWXYZ

Proportional font
(romans)

ABCDEFCHIJKLMNOPQRST
UVWXY/
abcdefghijklmnopqgrst
UV W XY Z

Slanted font
(Font #23)

ABCDEFCGHIVKIMNORPORS T
UVWXY/
abcderghijkimnopgrst
UVWXYZ

Slanted font
{romans, obliquing angle = 21.8)

ABCDEFGHIVKLMNOPORST
UVWXYZ
abcdefghijklmnopgrst
UVWXYZ

Filled font
(Font #43)

ABCDEFGHIJKLMNOPQRST
UvVwXYz
abcdefghijkimnopqrst
uvwxyz "

Filled font
(swiss)

ABCDEFGHIJKLMNOPQRST
UVWXYZ
abcdefghijkimnopqrst
uvwxyz

Outline font
(Font #42)

ABCREFGHIJKLMNOP@RST
WA ZAY
abcdefighijkimnoeparst
WUVWKYZ
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Outline font
(sasb)

ABCDEFGRIJKLMNOPQRST
UVWzY
abecdefighijklmnoeperst
UVWIYZ
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Width Length ANSI Equivalent Architectural Equivalent

ISO Designation |mm in. mm in Letter in. Letter in.

NA NA NA NA NA F 28.0 x40.0 F 30.0 x42.0

A0 841 33.11 1189 46.81 E 34.0x44.0 E 36.0 x 48.0

A1 594 23.39 841 33.11 D 22.0x34.0 D 24.0x36.0

A2 420 16.54 594 23.39 C 17.0x22.0 C 18.0 x 24.0

A3 297 11.69 420 16.54 B 11.0x17.0 B 12.0x 18.0

A4 210 8.27 297 11.69 A 8.5x11.0 A 9.0 x 12.0

Note: Users plotting Al size drawings on ANSI
D-size paper should reduce the width of the Al
border from 594 mm (23.39 in.) to 559 mm
(22.0 in.). The length can remain the same.
This revised border will fit on an ANSI D-size
sheet (22 by 34 in.) and can be reproduced on
standard office photocopiers.

Title block

The CGTC recommends the use of a verti-
cal title block placed in the right-hand margin of
the border sheet as shown in Figure 8. Use of
the vertical title block provides the most usable
drawing space on a sheet. The vertical title
block also ensures that the most prevalent and
pertinent information remains at the bottom
right of the sheet. In compliance with the
Uniform Drawing System (CSI 2001), title block
data will include the following:

* Designer identification block

» Issue block

*  Management block

* Project identification block/sheet title block

» Sheet identification block

Chapter 3 Graphic Concepts

Note: Local standards may modify the content
of the title block but should not alter its size or
configuration if possible. See the Uniform
Drawing System for additional
recommendations.

Designer identification block. The
designer identification block (Figure 9) contains
the logo or name of the agency that designed the
sheet. This space could also be expanded (by
reducing the size of the issue block) to
accommodate professional seals when required.

Issue block. The issue block (Figure 10)
contains a history of revisions, addenda, and/or
clarifications to the sheet. The first entry should
be placed on the lower left-hand line of the issue
block and subsequent entries should be made
above it.

Management block. The management
block (Figure 11) contains information about the
designer, reviewer, and submitter. This block
can also be used to maintain filing information
about the drawing, such as the file name, plot
scale, and drawing code (this information is
sometimes plotted outside the drawing sheet cut
line). If an A-E has developed the drawings,
there is room for information about the firm in
the lower left portion of the block.
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L M .

Designer Identification Block

Issue Block—/

8|

Q]

Management Block US Army Corps
] of Engineers
l[; Division or District
£
:ﬂ r \ \ J
Project Identification Block/Sheet Title Block ) . . . L
il Figure 9. Designer identification
24
block (typ.)
Sheet Identification Block
Figure 8. Sample metric drawing sheet with vertical title block
K Description Date Apor. Mark Description Date |
Figure 10. Issue block (typ.)
Designed by: Date:

26

/U.S. ARMY ENGINEER DIVISION
CORPS OF ENGINEERS

Rev:\

HUNTSVILLE, ALABAMA

Dwn by: Ckd by:

Design file no.

o

Reviewed by: Drawing code:

Submitted by: File name:
Plot date:
Dwg scale:

Figure 11. Management block (typ.)
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Project identification block/sheet title
block. The project identification block/sheet
title block (Figure 12) contains two sets of
information. First, the project name is identi-
fied, possibly with the location or phase of the
project identified. If small enough, a project
logo can be presented in this block. The second
set of information contains a description of the
content of the sheet (e.g., Architectural Floor
Plan). If more than one type of information is
presented on the sheet (i.e., plans, schedules,
details), the most important information is
identified.

Sheet identification block. The sheet
identification block (Figure 13) contains the
sheet identifier. This sheet identifier is com-
posed of the discipline designator, the sheet type
designator, and the sheet sequence number
described in the section, “Electronic Drawing
File Naming Conventions” (Chapter 2). The
“number of sheets” listing is optional and can
contain either the total number of sheets for the
entire project drawing set or the number of
sheets for that particular discipline designator.

Drawing Scales

Typical drawing scales for both SI and inch-
pound measurements are indicated in Table 13.

PROJECT
INFORMATION

4 LINES PROVIDED
SHEET TITLE

3 LINES
PROVIDED

N J

Figure 12. Project identification block/sheet
title block
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The A/E/C CADD Standard recommends
text heights for these scales in accordance with
Leroy lettering sizes. Table 14 lists
recommended text sizes using inch-pound
scales. Table 15 lists recommended text sizes
using metric scales.

Dimensioning in Metric (SI)

Methodologies for dimensioning metric (SI)
drawings are based upon the recommendations
of the Construction Metrication Council of the
National Institute of Building Sciences (NIBS),
Washington, DC. These recommendations
comply with the American Society for Testing
and Materials (ASTM) E 621-94, “Standard
Practice for the Use of Metric (SI) Units in
Building Design and Construction” (ASTM
1999).

Millimeters

The preferred unit of measure for most
A/E/C work is millimeters. Unit notations are
unnecessary and should not be used. The
dimension is provided as a whole number as
shown in Figure 14. Also, a note should be
added to the drawing stating, “All dimensions
and/or dimensions shown in callouts/notes are in
millimeters unless otherwise noted.”

/ Sheet \

Reference
Number:

X-000

Sheet 0 of 0

\ /

Figure 13. Sheet identification
block
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Table 13

Drawing Scales

Drawing Type Metric Inch-Pound
Site plans 1:200 1"=20"-0"
1:400 1"=30"-0"
1:500 1"=40"-0"
1:600 1"=50"-0"
1:700 1"=60"-0"
1:1000 1"=100"- 0"
1:2000 1" =200"- 0"
1:5000 1" =400'- 0"
1:6000 1" =500"- 0"
1:10000 1" =1000' - 0"
1:20000 1" =2000' - 0"
Floor plans 1:50 1/4"=1"-0"
1:100 1/8"=1"-0"
1:200 1/16"=1'-0"
Roof plan 1:200 1/16"=1'-0"
Exterior elevations 1:100 1/8"=1"-0"
1:200 1/16"=1"'-0"
Interior elevations 1:50 174" =1"-0"
1:100 1/8"=1"-0"
Cross sections 1:50 1/4"=1"-0"
1:100 1/8"=1"-0"
1:200 1/16"=1'-0"
Wall sections 1:20 1/2" or 3/4"=1'-0"
Stair details 1:10 1"or1-1/2"=1"-0"
Details 1:5 3"=1-0"
1:10 1"or 1-1/2"=1'-0Q"
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350 ]

Figure 14. Dimension in millimeters. Always
shown as a whole number

When meter measurements are included on
the same sheet, the meter dimension is provided
as a real number taken to three places past the
decimal point (Figure 15). Again, unit notations
are unnecessary.

350.500

Lt

Y

Figure 15. Dimension in meters. Always
shown as a real number (with
decimal)

Note: In circumstances where very small
dimensions are used (e.g., machine details), it is
permissible to use real numbers for millimeter
dimensions. A note should be placed on the
detail regarding this fact.

Meters

For site plans or other drawings drawn to
scales over 1:200, the unit of measure is
typically meters. Where greater accuracy is
required, show dimensions to three decimal
places (Figure 15). A note should be added to
the drawing stating, "All dimensions and/or
dimensions shown in callouts/notes are in meters
unless otherwise noted."

Large units of measure
Commas shall not be used when providing
large units of measure; instead, a space replaces

the traditional comma in numbers containing
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five or more digits (e.g., the number 45,000 is
displayed as 45 000). In numbers containing
four digits, no space is used (e.g., 5000). Both
methods are shown in Figure 16.

5000

Y

Four digits or less '

%

45 000

5 digits or more

Figure 16. Proper dimension presentations for
metric measurements with four or
more digits

The Unit Separation toggle under the Unit
Format setting for Dimension Settings can be
used to add a space after the thousands place in a
value (Figure 17). Since toggling this value on
and off for drawing files containing varying
dimension values would be tedious, recommend
toggling Unit Separation "on" for files con-
taining any dimension values over 5 digits and
"off" for files containing dimension values with
only 4 or fewer digits.

g Dimension Settings M= B
Custam Syrmbols i Angle Format
Eimens.ionLL.ines Urits: _Degrees -
wtension Lines Accuracy 0123 =
Flacement " —=
Terminatars Display: _D.DDDD |

Terminator Spmbols
Text
Tolerance

 Metric Format
Uze Comma for Decimal

Tool Settings % Unit Separation
Units .
| ET— || e

X Show Leading Zera
X Show Traiing Zeros

—c 4
¥

™ Show Leading Zero

™ Show Traiing Zeros

Focus ltem Description

Set dimension unit format parameters H

Figure 17. Unit format
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Note: The automatic dimensioning features of
AutoCAD do not allow users to replace commas
with spaces in dimension text. The dimension
text will presently have to be edited to provide
the spacing required by ASTM E 621-94 (ASTM
1999).

Dual units
To avoid confusion, dual units (both inch-

pound and metric) should not be used. As stated
in Construction Metrication Council (1998), use

32

of dual units “increases dimensioning time,
doubles the chance for errors, makes drawings
more confusing, and only postpones the (metric)
learning process.”

Exceptions to this include certain “standard
building designs” where dual dimensions ensure
that the design can be used in either SI or inch-
pound projects and in situations where
products/components used in an SI project are
available only as inch-pound products.
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text) according to the design discipline they

represent (Figure 18).
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CADD levels or layers are analogous to

N
OB
SXRXTE

overlays in manual drafting systems and serve to

4 Level/Layer Ass

Levels/Layers

Figure 18. Typical levels/layers contained in a sheet file
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The types of information represented by composing a building. This information is

individual levels/layers can be grouped into two often shared between drawings. Examples

primary types: model-specific information and include walls, doors, light fixtures, and room

sheet-specific information (Figure 19). numbers. Model-specific information may
be either literal (e.g., walls) or symbolic

»  Model-specific information represents the (e.g., electrical outlets).

physical form of a site, a building, or objects

SHEET INFORMATION

MODEL INFORMATION

Figure 19. Sheet- and model-specific information
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*  Sheet-specific information may include
notes, annotative symbols, and titles. This
type of information is usually not shared
between drawings.

To use and manipulate model-specific and
sheet-specific information effectively, every
level/layer must be defined (standardized) by its
name and its use.

Level/layer naming convention

The reuse, not duplication, of graphic
information reduces drawing time and improves
project coordination. The level/layer is the basic
tool used in CADD for managing graphic
information. The levels/layers defined within
these standards are based on the recommenda-
tions set forth in “AIA CAD Layer Guidelines”
(ATA 2001).

Level/layer names consist of a two-character
Discipline Designator (e.g., "A-" for
Architectural, "M-" for Mechanical), followed by
a four-character Major Group (e.g., "DOOR" for
Doors, "LITE" for Lighting Fixtures), followed
by four-character Minor Group (e.g., A-WALL-
FULL-EXTR for exterior full height walls versus
A-WALL-FULL-INTR for interior full height
walls) (Figure 20).

Discipline Designator

Major Group

’7 Minor Group

[ I | |
A-WALL-INTR

Figure 20. Level/layer naming format

ISO format

ISO 13567-2 (1SO 1998) presents an
international method for level/layer naming
(Figure 21). This method consists of 10
mandatory alphanumeric characters, followed by
10 optional alphanumeric characters. The first
two-character field, Agent Responsible,

Chapter 4 Level/Layer Assignments

correlates to the AIA’s Discipline Designator.
The following six-character field, Element, can
map to a shortened version of the AIA's Major
and Minor Groups (e.g., DOOR-FULL becomes
DOORFU, DOOR-PRHT becomes DOORPR).
The final two-character field in the mandatory
level/layer name, Presentation, designates
whether the level/layer information is Model
information (i.e., model-specific information) or
Page/Paper information (i.e., sheet-specific
information). Appendix A gives a corresponding
ISO Format level/layer name for each AIA
Format level/layer name.

Model Files

As mentioned in Chapter 2, model files
represent full-size drawings of building elements,
systems, or information (e.g., the mechanical
HVAC system, the architectural floor plan,
details, sections) and sheet files represent final
plotted sheets. Model files are used as
components in creating plotted sheet files. The
information contained within a model file for a
discipline may be referenced by other disciplines
to create the particular model files or sheet files
for that discipline.

A model file can be considered a "work in
progress." For instance, a mechanical engineer
may reference the architect's floor plan model
file to begin development of the HVAC
ductwork layout model file. Meanwhile, the
architect can continue developing the floor plan
to meet new requirements. Any changes to the
floor plan would be immediately accessible to
the mechanical engineer. The viewing of real-
time updates eliminates a great deal of frustration
for other disciplines because it allows for
on-the-spot rather than after-the-fact
modifications.

Level/layer assignment tables
The level/layer assignment tables in

Appendix A present the following (Figure 22
presents an excerpt):
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AGENT RESPONSIBLE

ELEMENT

PRESENTATION

STATUS

SECTOR

PHASE

PROJECTION

= I U T |
: A1B210 - - D—:NB10131FRC :

Mandatory Optional

’L’_l_‘—WORK PACKAGE
T T L A 11

1ISO 13567 LAYER

SCALE

Figure 21. ISO 13567-2 level/layer naming method

» The levels/layers assigned to each model file.

*  The level number assigned to each
level/layer name (MicroStation users only).

* An AIA and corresponding ISO format
level/layer name for each level/layer.

* A detailed description for each level/layer.

» The presentation graphics associated with
each level/layer. This includes the line style,
line width, and color.

Annotation levels/layers. Users should note
that the first eight level/layers for every model
file type (with the exception of detail model file
types) are the same, the only difference being
that the Discipline Designator changes depending
on the discipline for that model file type. The
unique function of these eight annotation
levels/layers is to contain model-specific
information that might not be required by other
disciplines. These levels/layers are as follows
with ** representing a Discipline Designator
(e.g., A-, C-):
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** ANNO-DIMS
Witness/extension lines, dimension
terminators and dimension text.
**ANNO-KEYN
Reference keynotes with associated leaders.
** ANNO-NOTE
General notes and remarks.
** ANNO-NPLT
Non-plotting graphic information.
** ANNO-PATT
Miscellaneous patterning and hatching.
** ANNO-SYMB
Miscellaneous symbols.
** ANNO-TEXT
Miscellaneous text and callouts with
associated leaders.
** ANNO-REFR
An AutoCAD user-specific layer for use in
attachment of external references (i.c.,
reference files).

Demolition levels/layers. Users should note
that several model files have three levels/layers
reserved for demolition items. These levels/
layers are as follows with ** representing a
Discipline Designator (e.g., A-, C-):
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Discipline: Architectural
Model File Type: Floor Plan

Level/Layer Naming Graphics
* o
|8
£ | 8| &
Elz|3
s 4 -]
#* 2 3|9 | =
% & £ |3 |13
3 L ] g | £ &
S AIA Format 1ISO Format |Level/Layer Description 3 ] < H
General Information
1 A-ANNO-DIMS \Witness/extension lines, dimension terminators, dimension text 0 i V V
2 A-ANNO-KEYN Reference keynotes with associated leaders 0 Vv v Vv
3 A-ANNO-NPLT Non-plotting graphic information Vv 018 | B/5 | Bf
4 A-ANNO-PATT Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 A-ANNO-NOTE General notes and general remarks 0 0.35 [ Y2 | Y/4
6 A-ANNO-SYMB Miscellaneous symbols Vv 0.35 | M/6 | M/5
7 A-ANNO-TEXT Miscellaneous text and callouts with associated leaders 0 Vv \ \
NA A-ANNO-REFR Reference files (AufoCAD users only, see Chapter 4) NA NA | NA | NA
FToor Information
10 A-FLOR-IDEN A-FLORIDM-__JRoom name, space Tdentiication text 0 025 | G/3 | G2
11 A-FLOR-NUMB A-FLORNUM- _|Room/space identification number and symbol 0 0.25 | G/3 | G2
12 A-FLOR-FIXT A-FLORFIM- __|Floor mounted/Free standing miscellaneous fixtures 0 025 ] G/I3 | G2
13 A-FLOR-LEVL A-FLORLEM- __|Level changes, shafts, ramps, pits, breaks in construction, and depressions 0 0.35 | M/6 | M/5
15 A-FLOR-OTLN A-FLOROTM- |Floor outline/perimeter/building footprint 0 0.35 | M/6 | M/5
16 A-FLOR-PATT A-FLORPAM-__|Paving, tile, carpet patterns 0 0.18 | Gr/8 | Gr/9
17 A-FLOR-RAIS A-FLORRAM-_|Access (raised) flooring 0 025 | G/3 | G2
18 A-FLOR-RPRM A-FLORRPM-__|Room perimeter shape (Interior walls) 0 0351 Y2 | Y4
19 A-FLOR-SIGN A-FLORSIM- _|Signage 0 025| RM | R3
20 A-FLOR-SPCL A-FLORSPM-_JArchifectural specialfies (e.g., foilet room accessories, display cases) 0 0.25 | G/3 | G2

Figure 22. Model file level/layer assignment table

**STAT-DEMO-PHSI1
Demolition - phase 1.

**STAT-DEMO-PHS2
Demolition - phase 2.

**STAT-DEMO-PHS3
Demolition - phase 3.

These levels/layers should only be used
when an Existing/Demolition model file is being
created (see Chapter 2, "Model File naming
convention"). For instance, the architect or
engineer will sometimes have existing as-built
model files, such as Site Plans and Floor Plans
from a previous project. A copy of the as-built
file will be made for use in the current project.
This copy is renamed to be the Existing/
Demolition Plan model file for that discipline. In
order to distinguish items to be demolished from
existing items that will remain, those items
should be moved to the Demolition levels/layers
(if the demolition is not phased, all items should
be moved to the **STAT-DEMO-PHSI level/
layer). When the Existing/Demolition Plan
model file is referenced into a new file to create
the New construction items, the Demolition
levels/layers would be turned off.
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Border sheets

As mentioned before, a model file contains
information that can be referenced by other
disciplines to create other model files or final
sheet files. A border sheet model file contains
border sheet linework, the title block, and
project-specific symbols and text. Typically,
each discipline will use the same border sheet
and fill in sheet-specific information within the
title block or revision block prior to printing the
final sheet file (e.g., sheet number, designer
names).

Reference files (XREFs)

Reference files (external references or
XREFs) enable designers to share drawing
information electronically, eliminating the need
to exchange hard copy drawings between the
design disciplines. With the use of reference
files, the structural engineer need not wait for the
architect to complete the architectural floor plans
before beginning the structural framing plan
model file. Nor does the engineer have to redraw
the architect's structural walls on the structural
framing plan model file.
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Referencing electronic drawing information
makes any future changes made by the architect
apparent to the structural designer. This
real-time access to the work of others ensures
accuracy and consistency within a set of
drawings and helps promote concurrent design
efforts. No longer does one discipline have to
wait until another discipline is nearly finished
before they begin their drawings.

The use of reference files is a key component
in the successful use of the level/layer
assignments. To create either a model file or a
final sheet file, multiple referenced model files
may be required. Figure 23 shows how a simple
Plumbing Piping Plan model file is developed
using levels/layers referenced from the Enlarged
Floor Plan model file. These referenced
levels/layers show the current locations of walls,
toilets, and sinks placed by the architect. The
engineer uses this information to design the
piping system required to service the plumbing
fixtures. The architectural floor plan would then
be detached and the Plumbing Piping Plan would
be saved as a separate model file.

Sheet Files

Sheet files are the final project sheets that
are ready to be plotted. A sheet file is an
assembly of referenced model files plus
additional sheet-specific information (e.g., north
arrows, scales, section cuts, title block
information).

Level/layer assignment tables

The level/layer assignment tables in
Appendix B present the following (Figure 24):

* The levels/layers assigned to each sheet file.

*  The level number assigned to each
level/layer (MicroStation users only).

* An AIA and corresponding ISO format
level/layer name for each level/layer.

* A detailed definition for each level/layer.

Referenced Model File: Enlarged Floor Plon

Model File: Enlarged Floor Plan

-

Model File: Plumbing Piping Plan

Working Model File: Plumbing Piping Plan

Figure 23. Using referenced model files to build a new model file without redundant effort
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Discipline: Architectural
Level/Layer Naming Graphics
o
¥ 3
S o
—_ Q Q
€ o £
E|l 2|z
& < i L
3+ 2 E a k]
3 8 H 3 2
F . 2 2 £ S
- AIA Format ISO Format |Level/Layer Description 5 3 < =
General Information
1 A-ANNO-DIMS A-----DIP- Sheet-specific dimensions (includes witness/extension lines, dimension terminators, 0 \Y \% \%
dimension text)
2 A-ANNO-KEYN A-----KEP- Sheet-specific reference keynotes with associated leaders 0 V V V
3 A-ANNO-LEGN A-----LEP- Legends and schedules 0 \ V
4 A-ANNO-PATT A-----PAP- Sheet-specific patterning, cross-hatching, poche (e.g., keyplan patterning) 0 0.18 | Gr/8 [ Gr/9
5 A-ANNO-NOTE A-----NOP- Sheet-specific notes and general remarks 0 0.35 | Y2 Y/4
6 A-ANNO-SYMB A-----SYP- Sheet-specific symbols (e.g., scales, north arrow, section cuts, detail bubbles, etc.) \% 035 | M/6 | M/5
7 A-ANNO-TEXT A-----TEP- Sheet-specific text and callouts with associated leaders (e.g., title block text, legend and 0 \" \% \
Ischedule text)
62 A-ANNO-REDL A---—-REP- Redlines 0 0.25 | RAM R/3
63 A-ANNO-REVS A---—-RVP- Revisions 0 050 | C/4 | CI7
NA A-ANNO-REFR A--—-—-RFP- Referenced model files (AutoCAD users only, see Chapter 4) NA NA NA NA

Figure 24. Sheet file level/layer assignment table

*  The presentation graphics associated with
each level/layer. This includes the line style,
line width, and color.

Users should note that the first ten
level/layers of the sheet file type for every
discipline are the same, with the exception that
the Discipline Designator changes depending on
the discipline for that sheet file type. The unique
function of these ten Annotation levels/layers is
to contain sheet-specific information. These
levels/layers are as follows with ** representing
a Discipline Designator (e.g., A-, C-):

** ANNO-DIMS
Sheet-specific witness/extension lines,
dimension terminators, and dimension text.
** ANNO-KEYN
Sheet-specific keynotes with associated
leaders.
** ANNO-LEGN
Legends and schedules.
** ANNO-NOTE
Sheet-specific general notes and remarks.
** ANNO-PATT
Sheet-specific patterning and hatching (e.g.,
keyplan patterning).
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** ANNO-REDL
Redlines, markups.

**ANNO-REVS
Revisions, amendments, addenda, and
modifications.

** ANNO-SYMB
Sheet-specific symbols (e.g., north arrow,
scales).

** ANNO-TEXT
Sheet-specific text and callouts with
associated leaders.

** ANNO-REFR
An AutoCAD user-specific layer for use in
attachment of external references (i.c.,
reference files).

Development of sheet files

As mentioned previously, referenced model
files are used in the construction of sheet files.
The user opens the sheet file type from Appendix
B that is appropriate to his/her discipline then
references existing model files.

As an example, in order to create a final
Plumbing Plan sheet file (Figure 25), the engi-
neer would first open/create a new sheet file.
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Mode! File: Border Sheet

- -
1
1
!
i ool EIs)
J - | PRTAF S |
(I a J
i A=l
E - ! =
1 ! -
Mode! File: Enlarged Floor Plan E E -l
oo I
i
i
Model File: Plumbing Piping Plan E
|
Sheet File: Plumbing Piping Plan

Figure 25. Using multiple referenced model files to build a sheet file without redundant effort

The engineer would reference various model
files, such as the Architectural Floor Plan and the
Plumbing Piping Plan. The engineer would have
to "turn off" levels/layers within each referenced
model file to achieve the desired sheet file. Then
the Border Sheet model file would be referenced
and scaled up to fit around the other referenced
model files. Finally, the ten sheet file levels/
layers such as P~ ANNO-TEXT would be used to
fill in sheet-specific information (e.g., sheet
number, designer name). Once the final sheet
file is achieved, the resulting file is saved (with
all reference files attached).
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5 Standard Symbology

Introduction

A “cell” in MicroStation and a “block” in
AutoCAD are groups of graphical elements that
can be manipulated as a single entity. Examples
of typical cells/blocks are windows, doors,
graphic scale keys, furniture, etc. The use of
such symbology enhances CADD productivity
and provides an excellent opportunity for CADD
standardization.

Electronic Version of the
Symbology/Elements

Deliverables

Within the electronic deliverables available
as part of the A/E/C CADD Standard, the
following symbology is provided (Figure 26):

*  MicroStation cells contained in cell libraries
(.cel) and custom line styles contained in
resource files (.rsc).

¢ AutoCAD blocks, each in an individual
drawing (.dwg) file, patterns in a pattern
library file (.pat), multilines in a multiline
library file (.mln), and custom line styles in a
line type library file (.lin).

Line styles

Line style definitions determine the
particular dash-dot sequence and relative length
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of dashes, blank spaces, and the characteristics of
any included text or shapes. Working with line
styles provides a means of distinguishing the
purpose of one line from another.

AutoCAD and MicroStation both provide a
set of standard line styles, as well as allowing the
user to define custom line styles. In AutoCAD
these custom line styles are defined in a line type
library file (.lin) and a multiline library file
(.mln). In MicroStation, custom line styles are
contained in resource files (.rsc) (see Chapter 3
“Line Types/Styles” for more information.

Note: Custom line styles do not readily translate
between systems; therefore users should
anticipate that translated custom line styles may
revert into their primitive graphics.

Tabulated Version of the
Symbology/Elements

Graphical presentations of the entire
symbology library are shown in Appendix D
“A/E/C CADD Symbology.”

The symbology library contains four types of
elements: Lines, Patterns, Symbols, and Objects.
Lines are defined as a graphical representation of
linear drawing features (e.g., utility lines, fence
lines, contours). Patterns are defined as repeated
drawing elements (e.g., lines, dots, circles)
within a defined area. Symbols are defined as
MicroStation cells or AutoCAD blocks that are
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SYMBOLS ACAD (cont)
USTN (MicroStation) |—— TSAEC.RSC
CERLCEL LAND SHRUBC.DWG
TRW.C SHRUBD.DWG
SURV.CEL
GEOT.CEL
CVLS.CEL
LAND.CEL
STRU.CEL STRU 4FRB.DWG
ARCH.CEL 6FRBHD.DWG
INTR.CEL
FIRE.CEL
PLMB.CEL
MECH.CEL
ELEC.CEL ARCH ARCPBW.DWG
TELE .CEL ASBDLS.DWG
INTR ABLLBD.DWG
ACOSTM.DWG
ACAD (AutoCAD) TSAEC.LIN
TSAEC.MLN
TSAEC.PAT FIRE 1DIR.DWG
ABORT.DWG
GENL BREAK.DWG
CNTLIN.DWG
PLMB CAPSC.DWG
DRNFUN.DWG
HAZW AIRQST.DWG
AIRSMP.DWG
MECH ACCDOR.DWG
AGUIDE.DWG
SURV ACLLEL.DWG
ACLLSF.DWG
ELEC 1DIR DWG
2DIR.DWG
GEOT ANCHOL.DWG
ANTICL.DWG
| TELE GRDROD.DWG
RECDC.DWG
CIVL AIRFLD.DWG
ARRPT.DWG

Figure 26. Symbology directory structure
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representative of objects (e.g., electrical outlets,
smoke detectors). Objects are defined as
MicroStation cells or AutoCAD blocks that
retain their actual size no matter the scale of the
drawing (e.g., 30- by 50-in. desk, 3'-0" door).

Examples of the four element types are
shown in Figures 27-30 and include the
following information:

* Name - The name of the line type, pattern,
symbol, or object. This is the name used
when accessing the element with AutoCAD
or MicroStation.

* Description - A brief explanation of what
the symbol represents.

* Element type - The type of element that the
symbology represents (i.e., line, pattern,
symbol, or object).

Sul and Mapping:FENCE
FEI:I‘E?
Element fype: Line

Figure 27. Line element
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Architectural: ALUMIN
ALUMINUM PATTERN
Element type: Pattern

Figure 28. Pattern element

| Brigin

Civil/Site: INSHWY
INTERSTATE HIGHWAY SYMBOL
Element type: Symbol

Figure 29. Symbol element

Architectural: DORSHR
RIGHT SINGLE HINGED DOOR
Element type: Object

Figure 30. Object element




6 A/E/C CADD Standard
Implementation Tools

CADD users throughout the DoD have
indicated a need for customized shortcuts or
utilities to facilitate efficient production of
architectural and engineering CADD docu-
ments. Since the distribution of Release 1.4 of
the A/E/C CADD Standard, users have been
requesting tools to implement this detailed
standard.

To meet this demand, the CADD/GIS
Technology Center has developed applications
for both AutoCAD and MicroStation that help in
implementing the CADD Standard (i.e., the user
will rarely have to refer to the standard
document when developing CADD files).

The MicroStation-based tool (called
Workspace) is distributed in three components:
the Workspace generator, the Workspace itself,
and a standard compliance checker. The
generator creates the workspace tools (palettes,
icons, etc.) using a Microsoft Access database
that contains all the information within the
model file tables in the CADD Standard. Using
a “generator” gives system administrators the
ability to edit the Access database and rerun the
generator to create a Workspace that meets site-
specific needs. The Workspace (Figure 31)
allows the user to select the type of model or
sheet file he/she wants to create (e.g.,
Architectural Floor Plan), and a palette of the
various items that can be placed in that type of
file is generated (e.g., doors, windows). The
user then selects the specific type of item
required (e.g., full height doors, partial height
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doors, door symbols) and the workspace sets the
proper level settings (e.g., level number, color,
line weight, line style).

The final part of the workspace is the
checker (Figure 32). The checker can evaluate
individual model files to determine if they are in
compliance with the A/E/C CADD Standard.
The checker records which elements are not in
compliance and can locate those elements for the
user within the file.

The AutoCAD counterpart to the
MicroStation A/E/C Workspace is also
available. Using the same Access database as
the MicroStation version, the AutoCAD A/E/C
Workspace also assists the user in setting the
correct drawing layer properties (Figure 33).
The symbology in the A/E/C CADD Standard is
also available for placement.

The Coast Guard is also adapting their
CE-CADD software, which runs in AutoCAD,
to follow the A/E/C CADD Standard. This
product will be completed in the latter half of
FY2001.

Further information on these implementation
tools can be obtained from the CADD/GIS
Technology Center web site at
http://tsc.wes.army.mil.
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i

ov| 9v|§®.ﬁ. N

Full height [to ceiling) door: swing and leaf
Door number and symbol, hardware group,

Partial height door: swing and leaf
Miscellaneous door symbols (e.q., overhea

Open toolframe for: Partial height door: swing ar

¥

2'-4" Right Sinale Hinge Door
26" Right Single Hinge Door
2'-8" Right Single Hinge Door
30" Right Single Hinge Door

Figure 31. MicroStation workspace
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Edit Element Settings Tools Utilities ‘Workspace Window Help

Architectural

Telecommunications

Civil

Electrical

Fire Protection
General
Geotechnical

Hazardous Materials

Interiors
Landscape
Mechanical
Plumbing
Structural
Survey/Mapping

W W W WAL AN WL W AW B 4

Checker Dialog
TSWS Version

Levelbox Preferences

Details

Elevations (E sterior and Interior)

Equipment Plan
Floor Plan

Area Calculations/Occupancy Plan
Reflected Ceiling Plan

Roof Plan
Sheet File
Building Sections
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Non-compliant
element

& A/E/C Standards Checker

Elemen Eror Tups 7 Attribute

Line Sting Lines =3 e he Toran . Locates Non-compliant
neoling  Lneal symbdiogy jul e Elements in Drawing

Temt Tewt Symbolagy YES - ;

Tent Teut Syrabology YES Hpdata Singie

Update All_|
_Fesqpot |

\— Initiates Checker

Display List of Non-compliant
Elements within Drawing

Statigtics

Figure 32. Workspace checker

T| TSWS . =] £
Layer E Fattern T Symbal/Object T Mizcelareous

Disciplines _ Crrawing Types:; “Gn:uup Types: i
!.-“-'-.rc:hitec:tural :J!Flcucur Flan j!"-ﬁ.-"alls :j
Drezcrphion: Layver Mames:

[s sl LIDEN  +]

Line ‘Weight; ;D.E Line Eu:ulu:ur!g_.r.an Line T_l,lpein ;

4
TE:~==:T] SEHDI E:~==:|T1

Status OverHide: u |

s s e nenenmnmnmnans P e 8

Figure 33. AutoCAD workspace
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Appendix A

Model File Level/Layer Assignment

Tables

This appendix provides the model file level/layer assignment tables:

General
Border Sheet........oooeceveeiiieee e A3
Keyplan.......c.oocveiiiiiiciec e A4

Hazardous Materials

Pollution Prevention Plan............cc.ccocov.. A5
SECHIONS ... Ab
DetailS ..o A7
Survey/Mapping
Survey and Mapping Plan............c...c........ A8
Hydrographic Survey and Mapping PlanA10
Property Boundary ........cccccceeevevveenvnennnn. All
Existing Electrical Utilities Plan ............ Al2
Existing Communication Systems Plan.. A13
Existing Domestic Water Plan ............... Ald
Existing Sanitary Sewer Plan.................. Al5
Existing Storm Sewer Plan..................... Al6
Existing Industrial Waste Water Plan..... A17
Existing Natural Gas Utilities Plan ........ Al8
Existing Liquid Fuel Utilities Plan......... Al19
Existing HTCW Utilities Plan................ A20
Existing Airfield Lighting Plan............... A2l
Existing Profiles.........cccccovvvveieiiinennn, A22
Existing X-Sections..........ccceevevveviennnnnn A23
Geotechnical
Boring Location Plan ...........ccccceeeveennnns A24
Boring LOG.....cccoovvvevviiee e A25
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Civil
Site Plan ..o A26
Grading Plan ........cccccovvivvevie v A28
Dredging Plan ..........cccccevevveviciniee, A29
Transportation Site Plan...........cccccceeees A30
Joint Layout Plan ...........cccccoevvevvivennnnn. A3l
Airfield Plan........cccccoeviiiiniiciecieeies A32
Airfield Pavement Marking Plan............ A33
Domestic Water Plan............ccccceveevennnnns A34
Sanitary Sewer Plan ..........cccoceeevvinnnn. A35
Storm Sewer Plan.........ccccccoveviviieenen A36
Industrial Waste Water Plan................... A37
Natural Gas Utilities Plan....................... A38
Liquid Fuel Utilities Plan........................ A39
Profiles ..., A40
Elevations.........cccceevvvieve i, A4l
X-SECLIONS...ccviereeciecie e A42
Details......ccccevvvvvie e A43

Landscape
Landscape Plan .......cccccoeviviieciieineninns Ad4
Irrigation Plan .........cccocevvvvivcinie A45
DetailS ...ccveieeecceccecc e A46

Structural
Foundation Plan ...........ccccceveveveiecncnenn, A47
Framing Plan.......cccccocovvevieiinciecieeciens A48
Column Plan ......ccccevevvvveveieecceeee A49
Non-Building Structures ..........cccceeeveee A50
Elevations.........ccccevevvvieve i, A51
SECHONS ..o Ab2
Details.......ccoevvviiie i A53



Architectural
FIOOr Plan.......cccoovieiiiieeeeee e A54
Reflected Ceiling Plan...............ccccvveee. A56
ROOF Plan .......cccoovvieiiiee e A57
Equipment Plan...........cccocevveieiecienenn, A58
Avrea Calculations/Occupancy Plan........ A59
Elevations.........ccoovvvineiineneiceen A60
SECHIONS ..ot A6l
DetailS ....ocveiiieiee A62
Interiors
Furniture Plan ... AB3
System Furniture Plan/Workstation
Typicals ..o Ab64
Signage Placement Plan. ......................... AB5
Elevations. ........ccccooe e A66
DetailS ....ocvieieieie AG67

Fire Protection

Life Safety Plan..........cccceoevveieieinenn, A68
Fire Suppression Plan...........cccccevveeennnnns A69
Fire Alarm/Detection Plan ..................... AT70
DetailS ..o A7l
Plumbing
Piping Plan..........ccccvvevie i, AT2
DetailS ....ocveieieiee A73
Riser Diagrams........coceevveveeiinesinesieenieens A74
Mechanical
HVAC Plan ..o A75
Specialty Piping and Equipment Plan .... A77
HTCW Plan.......cccooviniiiniieceee AT78
Material Handling. .......c.ccocvevviiviinennnnns A79
Machine Design ........ccccvevevveieneieenenn, A80
Elevations.........ccccooevvieeie e A81
SECLIONS ...t A82
DetailS ..o A83
Control Diagrams............ccccevvevvereernenne. AB4

A2

Electrical

Lighting Plan.......cccccecviviiniiiiiccieecies A85
POWET Plan ..o A86
Special Systems Plan............cccccccevevnnne A87
Grounding System Plan............cccccecueenee. A89
Electrical Utilities Plan............c..ccccoc...... A90
Exterior Communication Systems Plan.. A92
Airfield Lighting Plan ..........cccccceevvennis A93
DetailS ....ocveeeieieie A9%4
Riser/One-Line Diagrams.........c...cccecve.. A95
Telecommunications
Telephone/Data Plan...........ccccccevvvennenee. A96
Riser Diagrams........coceevvvviveeiveeiveeieeninens A97
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Discipline: General
Model File Type: Border Sheet

Level/Layer Naming Graphics
*
& ‘_6
5 | 8
=1 8| 2
Elz|?
5
‘* 2 El2|s
ko) @ =R I R
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
6 G-ANNO-SYMB G-----SYP- Miscellaneous symbols V 0.35 [ M/6 | M/5
7 G-ANNO-TEXT G-----TEP- __ |Miscellaneous text 0 \ Vv \
10 G-ANNO-TTLB G--——-TTP- __ |Border and title block linework 0 \Y \Y vV
Note: V =Varies, NA = Not Applicable
Appendix A Model File Level/Layer Assignment Tables A3



Discipline: General

Model File Type: Key Plan

Level/Layer Naming Graphics
*
« | 8
= o
oS O
z|38]¢
£z
- i<}
# 2 2%
ko) @ =R I R
3 - 2 2 E S
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
3 G-ANNO-NPLT Non-plotting graphic information \ 0.18 | B/5 | B/1
4 G-ANNO-PATT Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
6 G-ANNO-SYMB Miscellaneous symbols V 0.35 [ M/6 | M/5
7 G-ANNO-TEXT Miscellaneous text and callouts with associated leaders 0 \Y vV \Y
NA G-ANNO-REFR Reference files (AutoCAD users only, see Chapter 4’ NA NA [ NA | NA
Grid Lines
11|  G-GRID-EXTR | G-GRIDEXM- |Column grid outside building 7 [ 0.18] B/5 | B/1
12|  G-GRID-IDEN | G-GRIDIDM-_|Column grid tags 0 [025] R R3
Floor Information
15]  G-PLAN-OTLN | G-PLANOTM- |Floor outline/perimeter/building footprint 0 [ 0.35] M6 | MI5
Site Information
20 G-SITE-OTLN G-SITEOTM- [Site plan - key map 0 | 0.35 | m/6 | M/5

Note: V =Varies, NA = Not Applicable

A4
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Discipline: Hazardous Materials
Model File Type: Pollution Prevention Plan

Level/Layer Naming Graphics
£
#* °
5| 8
z18]¢
Elez]z
* 2 £z |8
ko) @ = [ 3] 3
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 H-ANNO-DIMS H-----DIP Witness/extension lines, dimension terminators, dimension text 0 \ \ Vv
2 H-ANNO-KEYN H-----KEP- Reference keynotes with associated leaders 0 Vv \ vV
3 H-ANNO-NPLT H-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 H-ANNO-PATT H-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 H-ANNO-NOTE H-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 H-ANNO-SYMB H-----SYP- _ |Miscellaneous symbols \Y 0.35 | M/6 | M/5
7 H-ANNO-TEXT H-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ \
NA| H-ANNO-REFR H-----| RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA | NA | NA
Buildings
11|  H-BLDG-IDEN | H-BLDGIDM-_[Annotation 0 [0.35] Y2 | Yi4
12]  H-BLDG-OTLN | H-BLDGOTM-_|Command posts, information centers 0 [035] vi2 | via
Storage Facilities
13 H-STOR-HAZM H-STORHMM- |Hazardous materials 0 0.35 | M/6 | M/5
14 H-STOR-HAZW H-STORHWM- |Hazardous waste 0 0.35 | M/6 | M/5
15 H-STOR-IDEN H-STORIDM- JAnnotation 0 0.35 | M/6 | M/5
Monitoring Stations
17 H-MNST-GWTR H-MNSTGWM- |Ground water 0 0.25| G/3 | G/2
18 H-MNST-SWTR H-MNSTSWM- |Surface water 0 0.25| G/I3 | G/2
19 H-MNST-AIRQ H-MNSTAIM- JAir quality 0 0.25| G/3 | G/2
20 H-MNST-SOIL H-MNSTSOM- |Soil gas 0 0.25| G/3 | G/2
21 H-MNST-LAND H-MNSTLAM- |Landfill gas 0 0.25| G/3 | G/2
22 H-MNST-IDEN H-MNSTIDM- |Annotation 0 0.25| G/3 | G2
Pollution Areas
23 H-POLL-ORIG H-POLLORM-_|Point of pollution origin 0 0.35( Y/2 | Y/4
24 H-POLL-CONC H-POLLCOM-_|Polluted area of concern 0 0.35| Y/2 | Y4
25 H-POLL-POTN H-POLLPOM- _|Potential spill, emission, or release source 0 0.35( Y/2 | Y/4
26 H-POLL-IDEN H-POLLIDM- ]Annotation 0 0.35( Y/2 | Y/4
Decontamination
29]  H-DECN-EQPM [ H-DECNEQM- |Decontamination equipment 0 [0.25| RIL | RI3
30] H-DECN-IDEN_ | H-DECNIDM-_]Annotation 0 [0.35] mi6 ] mi5
Emergency Fixtures
31]  H-FIXT-EYEW | H-FIXTEYM- |Emergency eyewashes 0 l0.25] G3| G2
32]  H-FIXT-SHOW | H-FIXTSHM- JEmergency showers 0 [0.25] i3] G2
Disposal Areas
34 H-DISP-HAZW H-DISPHWM- |Hazardous waste 0 0.18 | B/5 | B/1
35 H-DISP-MUNT H-DISPMUM- _|Munitions 0 0.18 [ B/5 | B/1
36 H-DISP-TANK H-DISPTAM- | Spill containment tanks 0 0.35 [ M/6 [ M/5
37 H-DISP-IDEN H-DISPIDM- |Annotation 0 0.35 | M/6 | M/5
Sample Points
39 H-SAMP-AIRS H-SAMPAIM-_|Air samples 0 0.25| R/1 | R/3
40 H-SAMP-BIOL H-SAMPBIM- |Biological samples 0 0.25( R/1 | R/3
41 H-SAMP-GWTR H-SAMPGWM- |Ground water samples 0 0.25| R/1 [ R/3
42 H-SAMP-SEDI H-SAMPSEM- |Sediment samples 0 0.25| R/1 | R/3
43 H-SAMP-SOIL H-SAMPSOM- _|Soil samples 0 0.25| R/1 [ R/3
44 H-SAMP-SOLI H-SAMPSLM- |Solid material samples 0 0.25| R/1 | R/3
45 H-SAMP-SWTR H-SAMPSWM- |Surface water samples 0 0.25| R/1 [ R/3
46 H-SAMP-WAST H-SAMPWAM- |Waste samples 0 0.25| R/1 | R/3
47 H-SAMP-MAGN H-SAMPMAM- |Magnetometer location points 0 0.25| R/1 [ R/3
48 H-SAMP-IDEN H-SAMPIDM- JAnnotation 0 0.25| R/1 | R/3
Demolition (used only in creating Existing/Demolition model files)
56| H-STAT-DEMO-PHS1 | H------- M-D----1 | Demolition - phase 1 0 0.50 | 203 | 45
57| H-STAT-DEMO-PHS2 | H-------M-D----2 | Demolition - phase 2 0 0.50 | 83 | 42
58| H-STAT-DEMO-PHS3| H-------M-D----3 |Demolition - phase 3 0 0.50 | 163 [ 41
Note: V =Varies, NA = Not Applicable
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Discipline: Hazardous Materials
Model File Type: Sections

Level/Layer Naming Graphics
£
#* o
5| 8
z|38]¢
£z
®
3 g 12 e
3 AIA Format ISO Format |Level/Layer Description 5 S| 2|2
General Information
1 H-ANNO-DIMS H-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 H-ANNO-KEYN H-----KEP- Reference keynotes with associated leaders 0 \ \ \
3 H-ANNO-NPLT H-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 H-ANNO-PATT H-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 H-ANNO-NOTE H-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 H-ANNO-SYMB H-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 H-ANNO-TEXT H-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA H-ANNO-REFR H-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Sections
45 H-SECT-IDEN H-SECTIDM- |Component identification numbers 0 0.35( Y/2 | Y/4
46 H-SECT-MBND H-SECTMBM- |Material beyond section cut 0 0.18 | B/5 | B/1
47 H-SECT-MCUT H-SECTMCM- |Material cut by section 0 050 C/i4 | CI7
48 H-SECT-PATT H-SECTPAM- |Textures and hatch patterns 0 0.18 | Gr/8 | Gr/9
Demolition (used only in creating Existing/Demolition model files)
56| H-STAT-DEMO-PHS1 -M-D----1 |Demolition - phase 1 0 0.50 | 203 | 45
57| H-STAT-DEMO-PHS2 -M-D----2 |Demolition - phase 2 0 0.50 | 83 [ 42
58] H-STAT-DEMO-PHS3 -M-D----3 | Demolition - phase 3 0 0.50 [ 163 [ 41

Note: V =Varies, NA = Not Applicable
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Discipline: Hazardous Materials
Model File Type: Details

Level/Layer Naming Graphics
%
#* o
5| 8
z|38]¢
Elez]z
* 2 £z |8
ko) @ =R I R
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 H-ANNO-DIMS H-----DIP- Witness/extension lines, dimension terminators, dimension text 0 Vv Vv \
2 H-ANNO-KEYN H-----KEP- Reference keynotes with associated leaders 0 vV \ vV
3 H-ANNO-NPLT H-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 H-ANNO-PATT H-----PAP-  |Miscellaneous patterning 0 0.18 | Gr/8 | Gr/9
6 H-ANNO-SYMB H-----SYP- Reference bubbles, matchlines and breaklines V 0.35 [ M/6 | M/5
7 H-ANNO-TEXT H-----TEP- Detail title text, text and associated leaders, notes Vv \ \ \
Detail Information
11 H-DETL-GRPH H-DETLGRM- |Graphics, gridlines, non-text items Vv Vv \ Vv
12 H-DETL-METR H-DETLMEM- |Metric-specific dimensions and notes 0 0.25| G/3 | G/2
13 H-DETL-INPD H-DETLINM- }Inch-pound-specific dimensions and notes 0 0.25| R/1 | R/3
Demolition (used only in creating Existing/Demolition model files)
56| H-STAT-DEMO-PHS1 | H------- M-D----1 | Demolition - phase 1 0 0.50 [ 203 [ 45
57| H-STAT-DEMO-PHS2 -M-D----2 |Demolition - phase 2 0 0.50| 83 42
58| H-STAT-DEMO-PHS3 -M-D----3 |Demolition - phase 3 0 0.50 [ 163 | 41
Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Survey and Mapping Plan

Level/Layer Naming Graphics
%
#* o
5|8
z|38]¢
Elez]z
* 2 El2| ¢
ko) @ =R I R
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV \
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Survey Lines
8 V-SURV-DATA V-SURVDAM- _|Survey data (benchmarks and horizontal control points or monuments) 0 0.35 [ M/6 | M/5
9 V-SURV-LINE V-SURVLIM- |Survey, baseline, and control line 2 050 C/i4 | CI7
10 V-SURV-IDEN V-SURVIDM- |Survey, baseline, and control line annotatior 0 0.35 [ M/6 | M/5
Buildings and Structures
11]  V-BLDG-OTLN | V-BLDGOTM- |Buildings and other structures | 0 [ 0.70 | wi7 [ wio
12]  V-BLDG-IDEN | V-BLDGIDM- [Building and other stucture annotatior | 0 l035] vi2 | via
Site
13 V-SITE-FENC V-SITEFEM- |Fences and handrails 0, FENCE 0.35 [ M/6 | M/5
14] V-SITE-FENC-IDEN V-SITEFIM- _|Fence, handrail, ramp, and trail annotation 0 0.35 [ M/6 | M/5
15 V-SITE-STRC V-SITESRM- |Structures (bridges, sheds, foundation pads, footings, etc.) 0 035 22 [ 22
16 V-SITE-IDEN V-SITEIDM- _|EXxisting site feature/structure annotation 0 0.35 [ M/6 | M/5
17 V-SITE-OTLN V-SITEOTM- |Existing site features (play structures, bike racks, benches, recreational 0 0.50| C/4 | CI7
equipment)
18 V-SITE-EROS V-SITEERM- |Riprap, revetments/stone protection, breakwaters, dikes, jetties, and drains 0 0.25| R/1 | R/3
19 V-SITE-EWAT V-SITEEWM- [Water features 0 0.35] 162 | 33
20 V-SITE-STRS V-SITESTM- |Stairs and ramps 0 0.35 [ M/6 | M/5
21 V-SITE-WALK V-SITEWAM- [Walks, trails, and bicycle paths 0 0.35( Y/2 | Y/4
22 V-SITE-VEGE V-SITEVEM- |Existing treelines and vegetatior 0, TREEL 0.35| 82 | 18
Utilities (for more detailed surveys, use Survey and Mapping Utility model files’
23 V-UTIL-SSWR V-UTILSSM- |Sanitary lines and manholes 0, SSWAFX 050 C/i4 | CI7
24| V-UTIL-SSWR-IDEN V-UTILSDM- |Sanitary annotation 0 0.35( Y/2 | Y/4
25 V-UTIL-WATR V-UTILWAM- |Water lines, hydrants, tanks 0, WATRX 050 C/4 | CI7
26| V-UTIL-WATR-IDEN V-UTILWIM- |Water annotation 0 0.35( Y/2 | Y/4
27 V-UTIL-NGAS V-UTILNGM- |Gas lines, features, and valves 0, NTGASX 0.50 | C/4 | CI7
28| V-UTIL-NGAS-IDEN V-UTILNIM- |Gas annotation 0 0.35( Y/2 | Y/4
29 V-UTIL-STEM V-UTILSEM- _|Steam lines and annotation 0 0.35| Y/2 | Y4
30 V-UTIL-STRM V-UTILSTM-__|Storm sewer lines, culverts, manholes, and headwalls 0, STRAFX, CULVRT | 0.50 | C/4 | C/7
31] V-UTIL-STRM-IDEN V-UTILSIM- | Storm sewer annotation 0 0.35| Y2 | Y/4
32 V-UTIL-ELEC V-UTILELM- |Power lines, lights, telephone poles, communication lines 0, COMARKX, 0.50| C/4 | CI7
COMUGX, EPARX,
EPUGX, ESARX,
ESUGX
33] V-UTIL-ELEC-IDEN V-UTILEIM-  |Power/communication annotatior 0 0.35| Y2 | Y4
Pavements/Transportation
34 V-PVMT-ROAD V-PVMTROM- |Roads, parking lots, railroads, airfield pavements 0, RAILS 0.35( Y/2 | Y/4
35 V-PVMT-IDEN V-PVMTIDM- JRoad, parking lot, railroad, airfield pavement annotation 0 035( Y/2 | Y/4
36 V-PVMT-PATT V-PVMTPAM- |Joint patterns, text and dimensions 0 0.35( Y/2 | Y/4
37 V-PVMT-MRKG V-PVMTMRM- |Pavement markings and signs 0 0.35| Y/2 | Y/4
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Discipline: Survey/Mapping
Model File Type: Survey and Mapping Plan

Topography
38 V-TOPO-DTCH V-TOPODTM-_|Ditches and swales 0, DITCH 0.25| G/I3 | G/2
39 V-TOPO-BORE V-TOPOBOM- |Boring locations 0 0.35 [ M/6 [ M/5
40 V-TOPO-COOR V-TOPOCOM- |Coordinate grid ticks and text 0 035 122 [ 23
41] V-TOPO-MAJR-IDEN | V-TOPOMAM- |Major contours - annotation 0 0.35( Y/2 | Y/4
42 V-TOPO-MAJR V-TOPOMJIM- |Major contours 0 0.35( Y/2 | Y/4
43| V-TOPO-MINR-IDEN | V-TOPOMIM-_|Minor contours - annotation 0 0.25| G/3 | G/2
44 V-TOPO-MINR V-TOPOMNM- |Minor contours 0 0.25| G/I3 | G/2
48 V-TOPO-SPOT V-TOPOSPM- |Spot elevations 0 0.35( Y/2 | Y/4
49| V-TOPO-SLOP-TOPT| V-TOPOSTM- |Top/toe slopes 0 0.35 [ M/6 | M/5
50 V-TOPO-BKLN V-TOPOBKM- |Breaklines 4 0.70 [ W/7 [ w/0
51 V-TOPO-DTMT V-TOPODTM- |DTM triangles 0 035 22 22
52 V-TOPO-DTMP V-TOPODPM- |DTM points 0 0.35 [ M/6 [ M/5
Aerial Survey
53 V-AERI-PATH V-AERIPAM- |Aerial flight lines/paths 11 0.35| 22 22
54 V-AERI-BNDY V-AERIBNM- |Aerial photography boundaries 0 0.35 [ M/6 | M/5
55 V-AERI-INDX V-AERIINM- |Aerial photo index 0 0.70 | W/7 | wio
Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Hydrographic Survey and Mapping Plan

Level/Layer Naming Graphics
£
#* o
5|8
z18]¢
£z
* 2 El2| ¢
ko) @ =R I R
> ) [ ] .
s AIA Format ISO Format |Level/Layer Description 5 5 2| €
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP-__ |Miscellaneous symbols \ 0.35 | M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV \
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Survey Lines
8 V-SURV-DATA V-SURVDAM- _|Survey data (benchmarks and horizontal control points or monuments) 0 0.35 [ M/6 | M/5
9 V-SURV-LINE V-SURVLIM- |Survey, baseline, and control lines 2 050 C/i4 | CI7
10 V-SURV-IDEN V-SURVIDM- |Survey, baseline, and control line annotatior 0 0.35 | M/6 | M/5
Structures
11]  V-STRC-OTLN | V-STRCOTM-_|Bridges, piers, breakwaters, docks, floats, etc. - outlines 0 [o50] cia | ciz
12]  V-STRC-IDEN | V-STRCIDM- [Bridges, piers, breakwaters, docks, floats, etc. - annotatior 0 [0.35] vi2 | via
Channels
14 V-CHAN-LIMT V-CHANLIM- [Channel limits, anchorages, turning basins, disposal areas, etc. 0 0.35 [ M/6 [ M/5
15 V-CHAN-IDEN V-CHANIDM- [Channel limits, anchorages, turning basins, disposal areas, etc. - annotation 0 0.35 | M/6 | M/5
16 V-CHAN-DACL V-CHANDAM- |De-authorized channel limits, anchorages, etc. 0 0.25| G/3 | G/2
17] V-CHAN-DACL-IDEN | V-CHANDIM- |De-authorized channel limits, anchorages, etc. - annotation 0 0.25| G/3 | G/2
18 V-CHAN-CNTR V-CHANCNM-_|Channel centerline and survey report lines 4 0.18 [ B/5 | B/1
19] V-CHAN-CNTR-IDEN | V-CHANCIM- |Channel centerline and survey report lines - annotation 0 0.18 | B/5 | B/1
20 V-CHAN-AIDS V-CHANAIM- [Navigation aids and texi 0 0.35| Y/2 | Y/4
Topography
39 V-TOPO-BORE V-TOPOBOM- |Boring locations 0 0.35 [ M/6 | M/5
40 V-TOPO-COOR V-TOPOCOM- [Coordinate grid ticks and text 0 0.35( 122 23
41| V-TOPO-MAJR-IDEN | V-TOPOMAM- |Major contours - annotation 0 0.35( Y/2 | Y/4
42 V-TOPO-MAJR V-TOPOMJIM- |Major contours 0 0.35( Y/2 | Y/4
43| V-TOPO-MINR-IDEN | V-TOPOMIM- | Minor contours - annotation 0 0.25| G/I3 | G/2
44 V-TOPO-MINR V-TOPOMNM- |Minor contours 0 0.25| G/3 | G/2
45 V-TOPO-SHOR V-TOPOSHM- |Shorelines, land features, and references 0 0.50| C/4 | CI7
49 V-TOPO-SOUN V-TOPOSOM- |Soundings 0 0.18| V V

Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Property Boundary

Level/Layer Naming Graphics
£
#* o
5|8
z|38]¢
£z
* 2 El2| ¢
ko) @ =R I R
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV \
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Survey Lines
8 V-SURV-DATA V-SURVDAM- |Survey data and benchmarks (PI, PT, etc information) 0 0.35 [ M/6 | M/5
9 V-SURV-LINE V-SURVLIM- |Survey and control line 2 050 C/i4 | CI7
10 V-SURV-IDEN V-SURVIDM- |Survey and control line annotatior 0 0.35 | M/6 | M/5
Buildings and Structures
11| V-BLDG-OTLN | V-BLDGOTM- |Buildings and other structures 0 [0.35] Y2 | Yia
12]  V-BLDG-IDEN | V-BLDGIDM- [Building and other structure annotatior 0 los0] cial crz
Site
13 V-SITE-FENC V-SITEFEM- |Fences and handrails 0, FENCE 0.35 [ M/6 | M/5
14] V-SITE-FENC-IDEN V-SITEFIM-__|Fence, handrail, ramp, sign, and trail annotation 0 0.35 [ M/6 | M/5
15 V-SITE-STRC V-SITESRM- |Structures (bridges, sheds, foundation pads, footings, etc.) 0 035 22 [ 22
16 V-SITE-IDEN V-SITEIDM- _|EXxisting site feature/structure annotation 0 0.35 [ M/6 | M/5
17 V-SITE-OTLN V-SITEOTM- |Existing site features (play structures, bike racks, benches, recreational 0 0.50| C/4 | CI7
equipment)
18 V-SITE-EROS V-SITEERM- |Riprap, revetments/stone protection, breakwaters, dikes, jetties, and drains 0 0.25| R/1 | R/3
19 V-SITE-EWAT V-SITEEWM- [Water features 0 0.35] 162 | 33
20 V-SITE-STRS V-SITESTM- |Stairs and ramps 0 0.35 [ M/6 | M/5
21 V-SITE-WALK V-SITEWAM- [Walks, trails, and bicycle paths 0 0.35( Y/2 | Y/4
22 V-SITE-VEGE V-SITEVEM- |Existing treelines and vegetatior 0, TREEL 0.35| 82 | 18
Property
22 V-PROP-SECT V-PROPSEM- |Section lines 7 0.35 [ M/6 [ M/5
23 V-PROP-QTRS V-PROPQTM- |Quarter lines 11 0.35 [ M/6 | M/5
24 V-PROP-BRNG V-PROPBRM- _|Bearings and distance labels 0 0.35 [ M/6 | M/5
25 V-PROP-ESMT V-PROPESM- JGovernment easements/property lines 0 050 C/i4 | CI7
26 V-PROP-LINE V-PROPLIM- |Property lines (Existing recorded plats) 3 0.35( Y/2 | Y/4
27 V-PROP-RWAY V-PROPRWM- |Right of ways RTOFWY 0.70 [ W/7 [ w/0
28 V-PROP-IDEN V-PROPIDM- _|Property annotation 0 0.35 [ M/6 [ M/5
29 V-PROP-SXTS V-PROPSXM- |Sixteenth lines (40 lines; 16THLN 0.35 | M/6 | M/5
Utilities
30| V-UTIL-LINE | V-UTILLIM- _JUtilities vV lo.50] cia | ci7
31] V-UTIL-IDEN | V-UTILIDM- ]Utility annotatior 0 1035 vi2 | via
Pavements/Transportation
34 V-PVMT-ROAD V-PVMTROM- JRoads, parking lots, railroads, airfield pavements 0, RAILS 0.35( Y/2 | Y/4
35 V-PVMT-IDEN V-PVMTIDM- |Road, parking lot, railroad, airfield pavement annotation 0 0.35( Y/2 | Y/4
37 V-PVMT-MRKG V-PVMTMRM- |Signs 0 0.35| Y/2 | Y/4
Note: V =Varies, NA = Not Applicable
All
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Discipline: Survey/Mapping
Model File Type: Existing Electrical Utilities Plan

Level/Layer Naming Graphics
£
3 o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
3 - 2 2 E S
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Primary Electrical Cables
11 V-PRIM-OVHD V-PRIMOVM-_|Overhead electrical utility lines EPARX 0.25| R/1 | RI3
12] V-PRIM-OVHD-IDEN | V-PRIMOIM- | Identifier tags, symbol modifier, and text 0 0.25| R/1 | R/3
13 V-PRIM-UNDR V-PRIMUNM- _|Underground electrical utility lines EPUGX 0.25| R/1 | RI3
14| V-PRIM-UNDR-IDEN [ V-PRIMUIM- | Identifier tags, symbol modifier, and tex 0 0.25| R/1 | R/I3
Secondary Electrical Cables
15 V-SECD-OVHD V-SECDOVM- |Overhead electrical utility lines ESARX 0.25| 61 [ 108
16| V-SECD-OVHD-IDEN [ V-SECDOIM- | Identifier tags, symbol modifier, and text 0 0.25( 61 [ 108
17 V-SECD-UNDR V-SECDUNM- JUnderground electrical utility lines ESUGX 0.25| 61 | 108
18] V-SECD-UNDR-IDEN | V-SECDUIM- | Identifier tags, symbol modifier, and tex 0 0.25] 61 | 108
Transformers
19 V-TRAN-PADM V-TRANPAM- |Pad mounted transformers 0 0.25] 21 [ 30
20| V-TRAN-PADM-IDEN | V-TRANPAM- ]ldentifier tags, symbol modifier, and text 0 0.25( 21 [ 30
21 V-TRAN-POLE V-TRANPOM-_|Pole mounted transformers 0 0.25] 21 [ 30
22| V-TRAN-POLE-IDEN | V-TRANPIM- |ldentifier tags, symbol modifier, and tex 0 025( 21 [ 30
Electrical Support Equipment
23 V-ELEC-JBOX V-ELECJBM- JJunction boxes, pull boxes, manholes, handholes, pedestals, splices 0 0.25( 21 [ 30
24 V-ELEC-DEVC V-ELECDEM- |Capacitors, voltage regulators, motors, buses, generators, meters, grounds, 0 0.25| 21 | 30
and markers
25 V-ELEC-SWCH V-ELECSWM- |Fuse cutouts, pole mounted switches, circuit breakers, gang operated 0 0.25| 21 | 30
disconnects, reclosers, cubicle switches
26 V-ELEC-SUBS V-ELECSUM- |Other substation equipmen 0 0.25( 21 | 30
Lights
31 V-LITE-FIXT | V-LITEFXM- _|Exterior Lights | 0 l0.25]121] 15
32] V-LITE-FIXT-IDEN | V-LITEFIM- |ldentifier tags, symbol modifier, and tex | 0 lo25]121] 15
Utility Poles
33 V-POLE-UTIL V-POLEUTM- |Utility poles 0 0.25| G/3 | G/2
34 V-POLE-IDEN V-POLEUIM- JUtility pole identifier tags, symbol modifier, and text 0 0.25| G/3 | G/2
35 V-POLE-GUYS V-POLEGYM- |Guying equipment 0 0.25| G/3 | G/2
36| V-POLE-GUYS-IDEN | V-POLEGIM- |Guying equipment identifier tags, symbol modifiers, and tex 0 0.25| G/3 | G2
Underground Ductbanks (to be used when multiple systems are in one ductbank system)
37 V-DUCT-MULT V-DUCTMUM- |[Ductbank | EUDUCX [0.25] 201 ] 29
38] V-DUCT-MULT-IDEN | V-DUCTMIM-_|Identifier tags, symbol modifier and tex | 0 l0.25] 201 ] 29
Cathodic Protection System
40 V-CATH-ANOD V-CATHANM- |Sacrificial anode system 0 0.25| 161 [ 25
41 V-CATH-CURR V-CATHCUM-_|Impress current system 0 0.25 161 [ 25
42 V-CATH-TEST V-CATHTEM- |Test stations 0 0.25] 161 | 25
43 V-CATH-IDEN V-CATHIDM- |ldentifier tags, symbol modifier, and tex 0 0.25| 161 ] 25
Special Systems
45 V-SPCL-TRAF V-SPCLTRM- |Traffic signal system 0 0.25( 151 [ 72
46| V-SPCL-TRAF-IDEN V-SPCLTIM- |Traffic signal identifier tags, symbol modifier, and text 0 0.25| 151 [ 72
47 V-SPCL-SYST V-SPCLSPM-_|Special systems (UMCS, EMCS, CATV, etc.) 0 025 151 [ 72
48 V-SPCL-IDEN V-SPCLIDM- |Special systems (UMCS, EMCS, CATV, etc.) identifier tags, symbol modifier, 0 0.25| 151 | 72
and text

Note: V =Varies, NA = Not Applicable

Al2 Appendix A Model File Level/Layer Assignment Tables



Dis

cipline: Survey/Mapping

Model File Type: Existing Communication Systems Plan

Level/Layer Naming Graphics
%
#* o
5|8
z|38]¢
Elez]z
* 2 £z |8
ko) @ =R I R
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV \
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Communications Cables (Copper and Fiber Optic)
11 V-COMM-OVHD V-COMMOVM- |Overhead communications/telephone lines COMARX 025| 81 [ 26
12]V-COMM-OVHD-IDEN| V-COMMOIM- |ldentifier tags, symbol modifier and text 0 0.25| 81 [ 26
13 V-COMM-UNDR V-COMMUNM- |Underground communications/telephone lines COMUGX 025| 81 [ 26
14]v-COMM-UNDR-IDEN| V-COMMUIM- |ldentifier tags, symbol modifier and tex 0 0.25( 81 | 26
Communications Support Equipment
23 V-COMM-JBOX V-COMMJBM- |Communication junction boxes, pull boxes, manholes, handholes, pedestals, 0 0.25| 21 | 30
splices
26 V-COMM-EQPM V-COMMEQM- O’?[her communications distribution equipmen 0 0.25( 21 { 30
Utility Poles (Use only if different from Existing Electrical Utilities Plan poles’
33 V-POLE-UTIL V-POLEUTM- [Poles 0 0.25| G/3 | G/2
34 V-POLE-IDEN V-POLEIDM- _|ldentifier tags, symbol modifier, and text 0 0.25| G/3 | G/2
35 V-POLE-GUYS V-POLEGYM- |Guying equipment 0 0.25| G/3 | G/2
36] V-POLE-GUYS-IDEN | V-POLEGIM- |Guying equipment identifier tags, symbol modifiers, and tex 0 0.25| G/I3| G/2
Underground Ductbanks (to be used when multiple systems are in one ductbank system)
37]  V-DUCT-MULT V-DUCTMUM- [Ductbank | EUDUCX [0.25] 201 ] 29
38] V-DUCT-MULT-IDEN | V-DUCTMIM-_|Identifier tags, symbol modifier and tex | 0 l0.25] 201 ] 29
Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Domestic Water Plan

Level/Layer Naming Graphics
£
#* o
5| 8
= | & 2
£z
* 2 £z |8
ko) @ =R I R
> ) [ ] .
s AIA Format ISO Format |Level/Layer Description 5 5 2| €
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP-__ |Miscellaneous symbols \ 0.35 | M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM- |Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- |JAlignment stationing and tick mark: 0 0.25| G/3 | G/2
Devices
11 V-DOMW-DEVC V-DOMWDEM- |Connectors, faucets, reducers, regulators, vents, intake points, tanks, taps, 0 0.35 | M/6 | M/5
backflow preventers, and valves
12 V-DOMW-HYDR V-DOMWHYM- |Hydrants 0 0.25| R/1 [ R/3
13 V-DOMW-METR V-DOMWMEM- |Meters 0 0.25| G/3 | G/2
14 V-DOMW-NHYD V-DOMWNHM- |Non-potable hydrants/flushing hydrant: 0 0.25| R/1 | R/3
Stations
16 V-DOMW-PUMP V-DOMWPUM- |Booster pump stations 0 0.35 [ M/6 | M/5
17 V-DOMW-REDC V-DOMWREM- |Pressure reducing stations 0 0.35 [ M/6 [ M/5
18] V-DOMW-STNS-IDEN| V-DOMWSIM- |ldentifier tags, symbol modifier, and tex 0 0.35] Y/2 | Y/4
Reservoirs
19|V-DOMW-RSVR-IDEN| V-DOMWRIM-_|ldentifier tags, symbol modifier, and text 0 0.25| R/1 [ R/3
20 V-DOMW-RSVR V-DOMWRSM- |Reservoirs 0 0.25| R/1 | R/3
21 V-DOMW-TANK V-DOMWTAM- |Water storage tanks 0 0.25| R/1 [ R/3
22 V-DOMW-WELL V-DOMWWEM- |Water well houses 0 0.25| R/1 | R/3
Pits
26| V-DOMW-PITS-IDEN | V-DOMWPIM- ]ldentifier tags, symbol modifier, and text 0 0.25| R/1 | R/3
27 V-DOMW-VENT V-DOMWVEM- |Vent pits 0 0.25| G/3 | G/2
28 \V-DOMW-VLVE V-DOMWVLM- |Valve pits/vaults 0 0.25| G/3 | G/2
Piping
32 V-DOMW-ABND V-DOMWABM- |Abandoned piping 2 0.35 [ M/6 [ M/5
37 V-DOMW-FTTG V-DOMWFTM- |Caps, cleanouts, crosses, and tees 0 0.35 [ M/6 | M/5
40 V-DOMW-IDEN V-DOMWIDM- |ldentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
43 V-DOMW-MAIN V-DOMWMAM- |Main domestic water piping WATRX 0.35 [ M/6 | M/5
44 V-DOMW-NPOT V-DOMWNPM- |Non-potable water piping NONPOT 0.35 [ M/6 [ M/5
45 V-DOMW-FIRE V-DOMWEFIM-_|Fire lines FIRE 0.25( R/1 [ R/3
46 V-DOMW-SERV V-DOMWSEM- |Domestic water service piping 0 0.35 [ M/6 [ M/5
47 \V-DOMW-SIGN V-DOMWSIM- |Surface markers/signs 0 0.25| R/1 | R/3

Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Sanitary Sewer Plan

Level/Layer Naming Graphics
£
3 o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
> o o g 5
s AIA Format ISO Format |Level/Layer Description 5 5 2| £
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM- |Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- |JAlignment stationing and tick mark: 0 0.25| G/3 | G2
Devices
11 V-SSWR-DEVC V-SSWRDEM- |Grease traps, grit chambers, flumes, neutralizers, oil/water separators, 0 0.35 | M/6 | M/5
ejectors, and valves
12| V-SSWR-DEVC-IDEN [ V-SSWRDIM- |ldentifier tags, symbol modifier, and tex 0 0.35 | M/6 | M/5
Stations
15 V-SSWR-PLNT V-SSWRPLM- | Treatment plants 0 0.35 [ M/6 [ M/5
16 V-SSWR-PUMP V-SSWRPUM- |Booster pump stations 0 0.35 [ M/6 [ M/5
18] V-SSWR-STNS-IDEN | V-SSWRSIM- |ldentifier tags, symbol modifier, and tex 0 0.35] Y/2 | Y/4
Reservoirs
19 | V-SSWR-RSVR-IDEN | V-SSWRRIM-_|lIdentifier tags, symbol modifier, and text 0 0.25| G/3 | G/2
20 V-SSWR-LAGN V-SSWRLAM- JLagoons 0 0.25| G/3 | G/2
21 V-SSWR-TANK V-SSWRTAM-_|Septic tanks 0 0.25 | G/3 | G/2
Junction Boxes
22| V-SSWR-JBOX V-SSWRJBM-_[Junction boxes and manholes 0 [0.25| RIL | RI3
23] v-SSWR-JBOX-IDEN | V-SSWRJIM-_|Identifier tags, symbol modifier, and tex 0 lo25] RIL| RI3
Filtration/Drainage Areas
26 V-SSWR-FILT V-SSWRFIM- _|Filtration beds 0 0.25| G/3 | G/2
27 | V-SSWR-FILT-IDEN | V-SSWRFDM- ]ldentifier tags, symbol modifier, and text 0 0.25| G/3 | G/2
28 V-SSWR-NITF V-SSWRNIM- |Nitrification drain fields 0 0.25| G/3 | G/2
29 V-SSWR-LEAC V-SSWRLEM- |Leach field 0 0.25 | G/3 | G/2
Piping
32 V-SSWR-ABND V-SSWRABM-_|Abandoned piping 2 0.35 | M/6 | M/5
33 V-SSWR-FLOW V-SSWRFLM- |Flow direction arrows 0 0.35 [ M/6 | M/5
37 V-SSWR-FTTG V-SSWRFTM- |Caps and cleanouts 0 0.35 | M/6 | M/5
40 V-SSWR-IDEN V-SSWRIDM- |lIdentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
43 V-SSWR-MAIN V-SSWRMAM- |Sanitary sewer piping SSWAFX 0.35 | M/6 | M/5
46 V-SSWR-SERV V-SSWRSEM- |Sanitary sewer service piping 0 0.25| R/1 | R/3
47 V-SSWR-SIGN V-SSWRSIM-_|Surface markers/signs 0 0.25| R/IL [ R/3
Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Storm Sewer Plan

Level/Layer Naming Graphics
£
#* °
5| 8
= | & 2
£z
* 2 £z |8
ko) @ = [ 3] 3
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ Vv Vv
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 Vv \ vV
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP-__ |Miscellaneous symbols \Y 0.35 | M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM-_|Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- |JAlignment stationing and tick mark 0 0.25| G/3 | G/2
Devices
11 V-STRM-DEVC | V-STRMDEM- ]Downspouts, flumes, oil/water separators, and flap gates | 0 1 0.35] M/6 | M/5
Stations
16 V-STRM-PUMP V-STRMPUM-_|Pump stations 0 0.35 [ M/6 [ M/5
17 V-STRM-FMON V-STRMFMM- |Flow monitoring station 0 0.35 [ M/6 [ M/5
18] V-STRM-STNS-IDEN | V-STRMSIM- |ldentifier tags, symbol modifier, and tex 0 0.35] Y/2 | Y/4
Reservoirs/Watersheds
19 | V-STRM-RSVR-IDEN | V-STRMRIM- _|ldentifier tags, symbol modifier, and text 0 0.25| G/3 | G/2
20 V-STRM-LAGN V-STRMLAM- |Lagoons, ponds, watersheds, and basins 0 0.25| G/3 | G/2
21 V-STRM-AFFF V-STRMAFM- JAFFF lagoon/detention ponc 0 0.25| G/I3 | G/2
Drainage Structures
22 V-STRM-MHOL V-STRMMHM- |Manholes 0 0.25| R/1 [ R/3
26 | V-STRM-DRAN-IDEN | V-STRMDRM- ]ldentifier tags, symbol modifier, and text 0 0.25| G/3 | G/2
27 V-STRM-EROS V-STRMERM-_|Erosion control (riprap) 0 0.18 | B/5 | B/1
28 V-STRM-CHUT V-STRMCHM-_|Chutes and concrete erosion control structures 0 0.25| R/1 | R/3
29 V-STRM-HDWL V-STRMHDM- |Headwalls and endwalls 0 0.70 | W/7 [ wio
30 V-STRM-INLT V-STRMINM- |Inlets (curb, surface, and catch basins 0 0.25| G/3 | G/2
Piping
32 V-STRM-ABND V-STRMABM- JAbandoned piping 2 0.35 [ M/6 | M/5
33 V-STRM-FLOW V-STRMFLM- _|Flow direction arrows 0 0.35| M/6 | M/5
37 V-STRM-FTTG V-STRMFTM- ]Caps and cleanouts 0 0.35 [ M/6 | M/5
40 V-STRM-IDEN V-STRMIDM-_|ldentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
42 V-STRM-CULV V-STRMCLM- |Culverts 0 0.25| G/3 | G/2
43 V-STRM-MAIN V-STRMMAM- |Storm sewer piping STRAFX 0.35 [ M/6 | M/5
44 V-STRM-SUBS V-STRMSUM- [Subsurface drain piping 0 0.25| G/3 | G/2
45 V-STRM-ROOF V-STRMROM- |Roof drain line 0 0.25| GI3 | G2
46 V-STRM-SERV V-STRMSEM- |Storm sewer service piping 0 0.25| R/1 | R/3
47 V-STRM-SIGN V-STRMSIM- |Surface markers/signs 0 0.25| R/1 | R/3

Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Industrial Waste Water Plan

Level/Layer Naming Graphics
£
3 o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
3 _ o e | 2|5
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM- |Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- JAlignment stationing and tick mark 0 0.25| G/I3| G/2
Devices
11|  V-INDW-DEVC V-INDWDEM- |Grit chambers, meters, flumes, neutralizers, oil/water separators, ejectors, 0 | 0.35 ‘ M/6 | M/5
tanks, and valves
Stations
15 V-INDW-PLNT V-INDWPLM- |Treatment plants 0 0.35 [ M/6 [ M/5
16 V-INDW-LIFT V-INDWLIM- _]Lift stations 0 0.35 [ M/6 | M/5
18] V-INDW-STNS-IDEN | V-INDWSIM- |ldentifier tags, symbol modifier, and tex 0 0.35] Y/2 | Y/4
Reservoirs
19 | V-INDW-RSVR-IDEN | V-INDWRIM-_[Identifier tags, symbol modifier, and text 0 1 0.35] M/6 | M/5
20|  V-INDW-LAGN | V-INDWLAM-_|Lagoons 0 [0.35 [ m/6 | MI5
Junction Boxes
22]  V-INDW-JBOX | V-INDWJBM- JJunction boxes and manholes 0 ] 0.25| R/i1 | R/3
Piping
32 V-INDW-ABND V-INDWABM- _JAbandoned piping 2 0.35 | M/6 | M/5
33 V-INDW-FLOW V-INDWFLM- |Flow direction arrows 0 0.35 [ M/6 [ M/5
37 V-INDW-FTTG V-INDWFTM- _|Caps and cleanouts 0 0.35 | M/6 | M/5
40 V-INDW-IDEN V-INDWIDM- |ldentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
43 V-INDW-MAIN V-INDWMAM- _|Main industrial waste water piping IWASTE 0.35 | M/6 | M/5
46 V-INDW-SERV V-INDWSEM- |Industrial waste water service piping 0 0.25| R/1 | R/3
47 V-INDW-SIGN V-INDWSIM- |Surface markers/signs 0 0.25| R/1 | R/3
Note: V = Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Natural Gas Utilities Plan

Level/Layer Naming Graphics
£
3 o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
3 - 2 2 E S
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM- |Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- |JAlignment stationing and tick mark: 0 0.25| G/3 | G2
Devices
11 V-NGAS-DEVC V-NGASDEM- [Hydrant fill points, lights, vents, markers, rectifiers, reducers, regulators, 0 0.35 | M/6 | M/5
sources, tanks, drip pots, taps, and valves
12| V-NGAS-DEVC-IDEN [ V-NGASDIM- _[ldentifier tags, symbol modifier, and text 0 0.35 [ M/6 | M/5
13 V-NGAS-METR V-NGASMEM- |Meters 0 0.25| G/3 | G/2
Stations
16 V-NGAS-PUMP V-NGASPUM- |Compressor stations 0 0.35 [ M/6 | M/5
17 V-NGAS-REDC V-NGASREM- |Reducing stations 0 0.35 | M/6 | M/5
18] V-NGAS-STNS-IDEN [ V-NGASSIM- |ldentifier tags, symbol modifier, and tex 0 0.35| Y/2 | Y4
Pits
26| V-NGAS-PITS-IDEN | V-NGASPIM- ]ldentifier tags, symbol modifier, and text 0 0.25| R/1 | R/3
27 V-NGAS-VENT V-NGASVEM-_|Vent pits 0 0.25| GI3 | G2
28 V-NGAS-VLVE V-NGASVLM- |Valve pits/boxes 0 0.25| G/3 | G/2
Piping
32 V-NGAS-ABND V-NGASABM- JAbandoned piping 2 0.35 [ M/6 | M/5
33 V-NGAS-FLOW V-NGASFLM- _|Flow direction arrows 0 0.25 | M/6 | M/5
37 V-NGAS-FTTG V-NGASFTM- |Caps, crosses, and tees 0 0.35 [ M/6 [ M/5
40 V-NGAS-IDEN V-NGASIDM- |ldentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
43 V-NGAS-MAIN V-NGASMAM- |Main natural gas piping NTGASX 0.35 [ M/6 | M/5
46 V-NGAS-SERV V-NGASSEM- |Service piping 0 0.25| R/1 | RI3
47 V-NGAS-SIGN V-NGASSIM-_|Surface markers/signs 0 025 RIL [ R3

Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Liquid Fuel Utilities Plan

Level/Layer Naming Graphics
£
3 o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
> o o g 5
s AIA Format ISO Format |Level/Layer Description 5 5 2| £
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ \ V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM- |Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- |JAlignment stationing and tick mark: 0 0.25| G/3 | G2
Devices
11 V-FUEL-DEVC V-FUELDEM- |Air eliminators, filter strainers, hydrant fill points, line vents, markers, oil/water 0 0.35 | M/6 | M/5
separators, reducers, regulators, and valves
13 V-FUEL-METR V-FUELMEM- |Meters 0 0.25 | G/3 | G/2
Stations
16]  V-FUEL-PUMP V-FUELPUM- |Booster pump stations 0 1 0.35] M/6 | M5
18] V-FUEL-STNS-IDEN | V-FUELSIM- |ldentifier tags, symbol modifier, and tex 0 l035] vi2 | via
Reservoirs
21|  V-FUEL-TANK | V-FUELTAM-_|Fuel tanks 0 [025] ci3| G2
Junction Boxes
22]  V-FUEL-JBOX | V-FUELJBM- ]Junction boxes, manholes, handholes, test boxes 0 10.25| RIL [ RI3
Pits
25 V-FUEL-HYDR V-FUELHYM- JHydrant control pits 0 0.25| G/3 | G/2
26| V-FUEL-PITS-IDEN V-FUELPIM- _|ldentifier tags, symbol modifier, and text 0 0.25| R/1 [ R/3
27 V-FUEL-VENT V-FUELVEM- |Vent pits 0 0.25| G/3 | G/2
28 V-FUEL-VLVE V-FUELVLM- | Valve pits 0 0.25| G/3 | G/2
29 V-FUEL-TRCH V-FUELTRM- |Fuel line trench 0 0.25| G/3 | G/2
Piping
32 V-FUEL-ABND V-FUELABM- |Abandoned piping 2 0.35 [ M/6 | M/5
33 V-FUEL-FLOW V-FUELFLM- |Flow direction arrows 0 0.35| M/6 | M/5
36 V-FUEL-DEFL V-FUELDEM- |Defueling piping 0 0.35| M/6 | M/5
37 V-FUEL-FTTG V-FUELFTM- |JCaps, crosses, and tees 0 0.35| M/6 | M/5
40 V-FUEL-IDEN V-FUELIDM- ]ldentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
43 V-FUEL-MAIN V-FUELMAM- |Main fuel piping LIQPET 0.35 [ M/6 [ M/5
46 V-FUEL-SERV. V-FUELSEM-_|Service piping 0 0.35 [ M/6 [ M/5
Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing HTCW Utilities Plan

Level/Layer Naming Graphics
£
#* o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
> o o g 5
s AIA Format ISO Format |Level/Layer Description 5 5 2| £
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information \ 0.18 | B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Alignments
8 V-ALGN-DATA V-ALGNDAM- |Alignment coordinates and curve data 0 0.25| G/3 | G/2
9 V-ALGN-LINE V-ALGNLIM- JAlignments 4 0.35( Y/2 | Y/4
10 V-ALGN-STAT V-ALGNSTM- |JAlignment stationing and tick mark: 0 0.25| G/3 | G2
Devices
11|  V-HTCW-DEVC V-HTCWDEM- |Rigid anchors, anchor guides, rectifiers, reducers, markers, meters, pumps, 0 | 0.35 ‘ M/6 | M/5
regulators, tanks, and valves
Stations
16] V-HTCW-PUMP | V-HTCWPUM- |Pump stations | 0 1 0.35]| M/6 | M/5
18] V-HTCW-STNS-IDEN | V-HTCWSIM-_|Identifier tags, symbol modifier, and tex ] 0 [0.35] vi2 | via
Plants
19 V-HTCW-CHLP V-HTCWCPM- |Chilled water plant 0 0.35 | M/6 | M/5
20 V-HTCW-HTPP V-HTCWHPM- |High temperature water plant 0 0.35 [ M/6 [ M/5
21| V-HTCW-PLNT-IDEN | V-HTCWPIM- |ldentifier tags, symbol modifier, and tex 0 035 Y/2 | Y/4
Junction Boxes
22]  V-HTCW-JBOX | V-HTCWJBM- |Junction boxes, manholes, handholes, test boxes | 0 l0.25] R/1| RI3
Pits
25]  V-HTCW-PITS | V-HTCWPTM- |Valve pits/vaults, steam pits | 0 10.25] G/3 | GI2
Piping
32 V-HTCW-ABND V-HTCWABM- |Abandoned piping 2 0.35 | M/6 | M/5
33 V-HTCW-FLOW V-HTCWFLM- |Flow direction arrows 0 0.25| G/3 | G/2
34 V-HTCW-CHLL V-HTCWCHM- |Main chilled water piping 0 0.35 | M/6 | M/5
35 V-HTCW-CHLS V-HTCWCSM- |Chilled water service piping 0 0.25| G/3 | G/2
37 V-HTCW-FTTG V-HTCWFTM- |Caps and flanges 0 0.35 [ M/6 | M/5
38 V-HTCW-HTPL V-HTCWHTM- [Main high temperature piping 0 0.25| R/1 | R/3
39 V-HTCW-HTPS V-HTCWHSM- |High temperature service piping 0 0.25| G/I3 | GI2
40 V-HTCW-IDEN V-HTCWIDM- ]ldentifier tags, symbol modifier, and text 0 0.35( Y/2 | Y/4
41 V-HTCW-LTPL V-HTCWLTM- |Main low temperature piping 0 0.35| Y/2 | Y4
42 V-HTCW-LTPS V-HTCWLSM- |Low temperature service piping 0 0.25| G/3 | G/2
45 V-HTCW-RTRN V-HTCWRTM- |Return for all HTCW lines 0 0.18 | B/5 | B/1
48 V-HTCW-STML V-HTCWSTM- |Main steam piping 0 0.25| R/1 | R/3
49 V-HTCW-STMS V-HTCWSSM- |Steam service piping 0 0.25| G/3 | G/2
Geothermal Heat Pump System
50|  V-GTHP-EQPM V-GTHPEQM- [Equipment | 0 1 0.35] M/6 | M/5
51]  V-GTHP-PIPE V-GTHPPIM- [Piping (includes fittings, valves’ | 0 10.35] M6 | mi5

Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing Airfield Lighting Plan

Level/Layer Naming Graphics
£
#* °
5| 8
z|38]¢
Elez]z
* 2 £z |8
ko) @ =R I R
3 - 2 2 E S
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information V 0.18( B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV \
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Airfield Lighting Circuits
11 V-CIRC-SERS V-CIRCSEM- _|Series circuits 0 0.35] 82 [ 18
12 V-CIRC-MULT V-CIRCMUM- | Multiple circuits 0 0.35| 22 22
13 V-CIRC-CTRL V-CIRCCTM-_|Control and monitoring circuits 0 035 12 [ 27
15 V-CIRC-IDEN V-CIRCIDM- |ldentifier tags, symbol modifier, and tex 0 0.35| Y/2 | Y4
Devices
20 V-AIRF-DEVC V-AIRFDEM- |Capacitors, voltage regulators, motors, buses, generators, meters, grounds, 0 | 0.35 ‘ M/6 | M/5
and markers
Junction Boxes
23]  V-AIRF-JBOX | V-AIRFJBM- [Junction boxes, pull boxes, manholes, handholes, pedestals, splice | 0 ]0.25] R/1| RI3
Lights
25 V-LITE-OBST V-LITEOBM- |Obstruction lights 0 0.35| Y/2 | Y4
26 V-LITE-DIST V-LITEDIM- |Distance and arresting gear markers 0 0.35 [ M/6 [ M/5
28 V-LITE-APPR V-LITEAPM-_JApproach lights 0 0.35 [ M/6 | M/5
29 V-LITE-THRS V-LITETHM- |Threshold lights 0 0.35 [ M/6 [ M/5
30 V-LITE-RUNW V-LITERUM- |Runway lights 0 0.35 [ M/6 [ M/5
31 V-LITE-TAXI V-LITETAM- |Taxiway lights 0 0.35 [ M/6 [ M/5
32 V-LITE-LANE V-LITELAM- |Hoverlane, taxilane, and helipad lights 0 0.35 [ M/6 | M/5
33 V-LITE-SIGN V-LITESIM-__|Taxiway guidance signs 0 0.35 [ M/6 [ M/5
Ductbank
37]  V-AIRF-DUCT | V-AIRFDUM-_[Ductbanks | 0 [025] ci3| G2
Beacons
42 V-BCNS-IDEN V-BCNSIDM- |ldentifier tags, symbol modifier, and text 0 0.35 [ M/6 | M/5
43 V-BCNS-STRB V-BCNSSTM-_|Strobe beacons 0 0.35| M/6 | M/5
44 V-BCNS-MISC V-BCNSMIM- |Miscellaneous navaids - windcones and beacons 0 0.35 | M/6 | M/5
Note: V =Varies, NA = Not Applicable
Appendix A Model File Level/Layer Assignment Tables A21



Discipline: Survey/Mapping
Model File Type: Existing Profiles

Level/Layer Naming Graphics
£
#* °
5|8
z|38]¢
Elez]z
* 2 £z |8
ko) @ =R I R
3 - 2 2 E S
3 AIA Format ISO Format |Level/Layer Description 5 5 2| =
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information V 0.18( B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV \
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Crossing Elements - Use symbology from previous model files
Grade Linework
41]  V-GRAD-FNSH | V-GRADFNM- |Finished grade 0 lo.50] cia] ci7
44| V-GRAD-EXST [ V-GRADEXM- |Existing grade, ground line 3 [0.35] mi6 ] mi5
Grid Lines
48 V-GRID-MAJR V-GRIDMAM- [Major grid lines 0 0.25| R/1 [ R/3
49 V-GRID-MINR V-GRIDMIM- [Minor grid lines 1 0.18 | Gr/8 [ Gr/9
50 V-GRID-FRAM V-GRIDFRM- |Frame 0 0.50 | C/4 | CI7
51 V-GRID-TEXT V-GRIDTEM- |Border text, annotation 0 0.35| Y/2 | Y4

Note: V =Varies, NA = Not Applicable
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Discipline: Survey/Mapping
Model File Type: Existing X-Sections

Level/Layer Naming Graphics
£
#* o
5| 8
z|38]¢
£z
* 2 £z |8
ko) @ =R I R
> o o g 5
s AIA Format ISO Format |Level/Layer Description 5 5 2| £
General Information
1 V-ANNO-DIMS V-----DIP- Witness/extension lines, dimension terminators, dimension text 0 \ \ \
2 V-ANNO-KEYN V-----KEP- Reference keynotes with associated leaders 0 vV \ Vv
3 V-ANNO-NPLT V-----NPP- Non-plotting graphic information V 0.18( B/5 | B/1
4 V-ANNO-PATT V-----PAP- Miscellaneous patterning and hatching 0 0.18 | Gr/8 | Gr/9
5 V-ANNO-NOTE V-----NOP-  |General notes and general remarks 0 0.35( Y/2 | Y/4
6 V-ANNO-SYMB V-----SYP- Miscellaneous symbols vV 0.35 [ M/6 | M/5
7 V-ANNO-TEXT V-----TEP- Miscellaneous text and callouts with associated leaders 0 \ vV V
NA V-ANNO-REFR \-----RFP- Reference files (AutoCAD users only, see Chapter 4. NA NA [ NA | NA
Crossing Elements - Use symbology from previous model files
Sections
35 V-SECT-IDEN V-SECTIDM- |Component identification numbers 0 0.35( Y/2 | Y/4
36 V-SECT-MBND V-SECTMBM-_|Material beyond section cut 0 0.18 [ B/5 | B/1
37 V-SECT-MCUT V-SECTMCM- [Material cut by section 0 050 C/i4 | CI7
38 V-SECT-PATT V-SECTPAM- |Textures and hatch patterns 0 0.18 | Gr/8 | Gr/9
Grade Linework
41]  V-GRAD-FNSH | V-GRADFNM- [Finished grade 0 |o0.50] c/a| ciz
44]